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A MECHANICAL ENGINEERING SOCIETY is to be or- 
ganized at a meeting of 25 representatives of the 
Department of Mechanical Engineering ia almost as 
many different state colleges, to be held June 22 at 
the Ohio State University, Columbus, O. The object 
is to secure by co-operation and meetings for discus- 
s on the best courses of study, methods of instruction, 
equipment, buildings, and in general the maximum 
efficiency of the mechanical engineering depart- 
ments of all colleges which owe their existence in 
whole or in part to the act of Congress of July, 
1862, known as an act donating public lands to the 
several states and territories. All persons inter- 
ested are invited to take part in the movement. 
The Committee on Arrangements is as follows: S. 
W. Rosrinson, Columbus, 0.; C. W. ScrIBNER, 
Ames, Ia.; O. P. Woop, Manhattan, Kan.; Acting 
Secretary, A. J. WieEcCHARDT, Ames, Ia. 

ns 

AUTOMATIC STPHONS are to be used for the flush 
tanks of the sewers at Mariop, O., and the Sewer 
Committee desires to have a competitive test made 
before the style of siphon is selected. Makers of 
these devices can address Mr. Joun W. HILL, Con- 
sulting Engineer, Cincinnati, O., who will arrange 
for the tes.s. It is probable that the siphon adopted 
as a result of the test will be used in all the districts 
as the sewers are extended. 


A BIG WATER SUPPLY SCHEME is on foot in Cali- 
fornia, which is promoted by the Blue Lakes Water 
Co., recently reorganized. The old company had 
about “70 miles of canals and owned water rights 
along the Mokelumne River andin Alpine Co. Water 
was furnished for use at quartz mines and mills and 
for the supply of town companies. The new com- 
pany has a nominal capital stock of $10,000,000, one- 
half of which has been subscribed and $300,000 paid 
in. It is reported that the company proposes to lay 
a steel conduit 170 miles long and 6 ft. in diameter, 
for some distance at least, from Blue Lakes to sup- 
ply water to Oakland, Sacramento, Stockton, San 
Jose and other cities and towns. The compaay pro- 
poses to sell water in quantities, delivered to re- 
servoirs and not to consumers. 





THE THIRD AVENUE RAILROAD CoMPANY of New 
York has been granted permission by the State 
Railroad Commission to increase its capital from 


- $2,000,000 to $5,000,000, for the purpose of changing 


from horses to cable power. The company is also 
impowered to issue $1,500,000 of first mortgage bonds, 
for the same purpose. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a combined rear collision and trestle 
failure on the Norfolk & Western R.R., near Lu- 
ray, Va. A freight train had slowed down to cross 
2 wooden trestle which is being replaced by an iron 
structure, and was passing over the trestle, when 
it was run into by a second freight train which 
had not slowed down. The shock caused the tres- 
tle to collapse, the caboose and two cars of the 
first train and the whole of the second train being 
thrown to the bottom of the ravine, a depth of 
nearly 70 ft. One man was killed and another 
fatally injured. The engineer of the second train 
stated that he whistled for brakes, but they were 
either out of order or were not applied. 


BRIDGE AND TRESTLE ACCIDENTS are reported as 
follows: A wooden footbridge across Tuna Creek, at 
Bradford, Pa., gave way under acrowd coming from 
a baseball game, May 30. Eight persons were 
seriously injured. A trestle on the Canadian Pacific 
Ry. at Revelstoke, B. C., gave way, May 28, under a 
freight train, throwing the engine and 16 cars into 
the creek. One man was killed and 3 were injured. 
A trestle on the Union Pacific Ry., near Viento, 
Ore., was burned May 23, and several cars of a 
freight train went down and were burned. Several 
highway and railway bridges in Kansas, including 
3 large ones on the Missouri Pacific Ry., were washed 
away by a flood, May 23. 

A DRIVING WHEEL of a loccmotive on the Maine 
Central R. R. broke May 25 while the engine was 
hauling a passenger train from Belfast to Burnham 
Junction. Both conneeting rods were broken. 


A PREMATURE BLAST in the Atlantic & Pacific 
mining tunnel near Silver Plume, Col., killed 4 men 
who were loading holes at the breast, 3,500 ft. from 
the mouth. The cause of the explosion is not known. 


ANOTHER St. LAWRENCE BRIDGE is promised, to 
span the river between Cape Vincent and Kingston, 
crossing Wolfe Island. The scheme is claimed to be 
promoted by the New York Central and Canadian 
Patific railways, as a means of running through 
trains from British Columbia to New York City. 


ARTESIAN WATER FOR IRRIGATING RICE FIELDS is 
being tried along the coasts of lower South Carolina 
and Georgia. As is well known, the rice fields are 
flooded at planting time, and the planters are almost 
wholly dependent upon the state cf the rivers for 
inundation. Press dispatches state that an experi- 
mental well has just been completed at Yemassee, 
S. C., the center of the lower California River rice 
region. This well is 6 ins. in diameter and at a depth 
of 58 ft. discharges 8 ft. above the surface, with a 
flow stated at 400 galls. a minute. Other wells range 
from 60 to 200 ft. in depth, and some have a much 
larger flow. If sufficient water can be obtained from 
artesian wells to flood the rice fields it is evident 
that great advantages will result from its use, as it 
will enable the planters to put in their rice when 
they see fit, without regard to the state of the 
rivers. ; 


AN UNDERGROUND RAILWAY IS PROPOSED for 
Berlin. The tunnel would be driven by the freez. 
ing process of M. Portscn, who would be himself 
the engineer of the tunnel. The motors used would 
be operated either by electricity or compressed air. 
The plans are now before the municipal government. 


A 16-IN.-APERTURE TELESCOPE, the fifth largest in 
the United States, has been presented to Carlton 
Colleze, Northfield, Minn., by Mr. E. H. WILLIAMs, 
of Philadelphia, who has already donated Williams 
Halil to this college. The aperture is 16 ins. in the 
clear and the tocal length is 2244 fc. The instrument 
and its bearings weigh 27,000 lbs., and its: largest 
single piece weighs 2,100 lbs. The crown lens is 
“Jena” glass, made in France, but finished in this 
country. 


THE “ HIGHEST” ELEVATED RAILWAY is to be built 
in Naples, to connect the central part of the city 
with the high ground back of the city, The road 
will rest on towers 528 ft. (100 m.) high, and elevators 
will carry the people to the stations. M. ApoLro 
AVENO is the engineer, and the estimated cost is 
$1,000,000. The power used will be electricity, 
generated by a waterfall in the River Serreno. 





BIDS FOR THE PROTECTED CRUISER No. 13 were 
opened on June 1, at Washington, D. C. The bids 
stood: Wm. Cramp & Son, Philadelphia, $2,745,000; 
Union Iron Works, San Francisco, $2,793,000; Bath 
Iron Works, Bath, Me., $2,690,000. This vessel will 
be similar to cruiser No. 12, equipped with one 8-in., 
two 6in, and a great number of smaller rapid-fire 
and machine guns. She is designed for a speed of 
22 knots per hour; and this speed is to be attained 
by the use of three sets of triple-expansion engime: 
driving three screw propellers, It is expected that 
these ships will also develop a more economical 
cruising capacity at low speeds. 


AIR-BRAKES ON STREET CARS are to be intro 
duced on the electric railway of the Duquesne 
Traction Co., of Pittsburg. The cars are very heavy, 
and a small double-acting air-pump will be attached 
to one of the trucks and operated by a sprocket 
wheel and chain connected with one of the axles. 
This brake system is devised by General Manager 
Sessions, of the Pullman Palace Car Co. 


THE GENERAL COMMITTEE OF ENGINEERING 
SOCIETIES, Columbian Exposition, effected a per- 
manent organization at the meeting held in Chicago 
on May 15, Mr. O. CHANUTE was elected President of 
the permanent body, and Mr. E. L.. CortTHELL, Chair- 
man of the Executive Committee. The members of 
this Exécutive Committee are Messrs. E. L. Cor 
THELL, E. M. IzaArbD, WM. Forsytn, C. L. STROBEL, 
Rost. W. Hunt, Jonn W. Cioup and D. J. Wurirrr- 
MORE. The purpose of this committee is to secure 
proper headquarters at the World's Fair of 1893 for 
members of all engineering societies in the world, 
and to promote an international congress of en- 
gineers to be held, at a date yet to be fixed, during 
the Exposition. The engineers will doubtless have a 
separate congress among the many world’s con- 
gresses proposed. 


DRIVEN-WELL POINTS with the strainer boles 
bushed with brass arein use at Brookline, Mass., 
having been put in by Mr. F. F. Fores, Superin- 
tendent. The brass bushing was used to lessen the 
filling of the holes by rust. The work of perforating 
the pipe, as well as bushing it, was done by the em- 
ployees of the water department. After tapping out 
the holes *%-in. brass pipe are screwed in until flush 
wich the inside of the strainer. Then the brass 
pipes are sawed off with ahack saw and smoothed 
so as not tointerfere with the driving of the pipe. 
This method and further details regarding driven 
wells were described and discussed at a recent meet- 
ing of the New England Water-Works Association, 
and reported in the Journal of the association for 
March. 


MUNICIPAL GOVERNMENT has been practically 
abolished in St. Petersburg, Russia, and hereafter 
the general government will control in all things. 
The old form is to some extent retained, but the 
municipal councils will meet only once in 4 months, 
instead of weekly. The change is due to too upen 
discussion of public affairs by the old councils. 








THE JETTY WORK ON TAMPICO BAR, Texas, is 
progressing favorably, says the New Orleans J'imes- 
Democrat, About 300 Awericans and 1,200 Mexi- 
cans are employed. Each jetty is to be 7,000 ft. long 
and they will be 1,000 ft. apart. The north arm is 
now about 5,000 ft. and the south arm 3,000 ft. long. 
The effect upon the channel is already marked; and 
at 3,000 ft. from shore, where the double jetty ends 
an old-time channel of 8 ft. has deepened to 20 ft. 


Tue O'Brien & CLARK AQUEDUCT suIT, wherein 
about $300,000 is claimed as due the contractors for 
extra work, false representations, change of plans, 
etc., was brought to a sudden check by the ruling of 
Judge INGRAHAM that the city was not responsible 
forany work done outside the contract. The effect 
of this ruling is to reduce to about $300,000 the claim 
upon which action can be sustained. The Judge 
will, however, hear further evidence from the counsel 
for the contractors, and the suit is continued. 
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Notes on the Nicaragua Canal. 





At the time of our visit the main breakwater, 
commenced in December, 1889, extended about 1,150 
ft. from the point of beginning. At the risk of re- 
peating what has already been detailed in this jour- 
nal in past issues, the work done can be described 
as follows: The total width of the pier is 42 ft., and 
the greater part is constructed by driving 12 piles 
across the width of the pier in bents 8 ft. apart, 
Each bent is capped by a 14 x 14 in. yellow pine 


The line of the canal is cleared inland for a dis- 
tance of about 11 miles and for a width of 486 ft. 
The surface of this so-called swamp lies about 6 ft. 
above the present level of Greytown harbor, and two 
of the Slaven dredges have already made a cut into 
it 3,000 ft. long, 275 ft. wide and of an average depth 
of about 17 ft. below the water surface. The face of 
the cut thus being made promises well. The timber 
in this swamp, though sometimes as much as 4 ft. in 
diameter, is fitted by nature for growing upon a 
moist soil, and an anchorage is provided by wide 





RAILWAY THROUGH SWAMP BACK OF GREYTOWN, NICARAGUA, THE CORDUROY FOUNDATION. 


timber secured to the piles by drift and screw bolts, 
and each bent is braced transversely by six 4 x 10 
in, diagonal timbers, spiked to opposite sides of the 
piles. Securely bolted to these caps are eight 12 x 

12 in. timbers running lengthwise with the pier. 
Along the two sides of the pier a solid wall is 
formed by driving piles between the bents and in- 
side the box thus formed brush mattrasses are sunk 
by loading them with rock. This filling is intended 
to extend above high-water mark, and, except at the 
extreme seaward end, these mattrasses have already 
been filled solidly with sand, and the shore line on 
the windward side has been advanced in a long, fla ¢ 
curve 152 ft. since the date of beginning. A railway 
on the pier carries an ingeniously contrived jet-pile 
driving machine, which will be later described, and 
extends back, about one-quarter mile, to a wharf lo- 
cated in deep water on the lagoon. To prevent cut- 
ting behind the breakwater a wing-wall about 700 
ft. long of sheet piling has been driven from the 
pier to the lagoon. As the sand is very hard, ordi- 
nary pile driving was practically impossible and the 
jet-pile driver has been used with eminent success. 

The timber used in the piles and timbers of the 
breakwater is North Carolina pine, creosoted. The 
first—and fortunately a small—lot of piles were 
treated to 14 Ibs. of oil per cu. ft. These piles have 
failed badly, some of them being eaten half off by 
the teredo in their one year of service. Since then 
all timbers used contain 16 Ibs, of oil per cu. ft., and 
so far there is no evidence of failure. 

The immediate effect of the building of this pier, 
before any dredging was done, was the natural cut- 
ting by the sea of a channel to the westward of the 
pier, about 600 ft. wide and with 63¢ ft. of water at 
low tide. This channel has been maintained and some 
later dredging has opened a narrow channel with 10* 
ft. of water in it along the inside of the breakwater. 
The small breakwater to the west of the proposed 
entrance has also been commenced. At the time of 
our visit all work on the main breakwater had been 
suspended, awaiting the completiqn of a railway 
bridge now under construction, which will permit 
access to the first stone quarry inland from the sea. 
As soon as this stone can be reached, work will be 
resumed on the breakwater and the pier extended 
seaward with pierre perdue or massive rubble. 


*Since writing this the sea bas broken through the 
outer bar, and on May 20 a steamer drawing 12 ft. 
entered the harbor, and the hand-lead showed a continu- 
ous channel of ly {t.—Ep. KNG, NEWS. 


spreading, buttressed roots running 
over the surface, rather than by the 
deep - penetrating, moisture - seeking 
roots of upland growth. Thisis a fortu- 
nate condition of affairs for the dredges, 
as the grubbing is practically reduced 
to surface work and the one tap-root is 
about all that gives any trouble. An- 
other feature of importance is that the 
black, surface soil, the index of decayed 
vegetable matter anda bad thing to 
turn up and expose to the air, seems to 
be only from 12 to 18 ins. in depth. Be- 
low that comes a few feet of hard yel- 
low clay, and then a stratum of un- 
known depth of a coarse, sharp and 
very heavy sand that is just what is 
wanted for a concrete ingredient. This 
sand is piled upon the sides of the ¢ut 
from the conveyors of the dredges, 
and a Bay City steam shovel loads it 
on cars, and it is then used in making 
the railway embankment through 
theswamp that runs for some miles 
parallel to the canal line. The Nicara- 


made at the time of our visit showed a constant pro- 
cession of ascending buckets passing at the rate of 
14 buckets per minute, or about 1,000 cu. yds. per 
hour. Of course every bucket is not full, roots have 
to be removed and the dredge must be shifted or 
swung to its work. But the City of Paris has an 
actual record of 10,600 measured cu. yds. of mud and 
sand dredged from the entrance to the harbor in 24 
hours, and deposited 175 ft. away. In estimating 
the cost of dredging on this work the price was put 
at 25 cts. per cu. yd. The records kept here show 
that, excluding only interest on plant, the maxi- 
mum cost has been 12 cts. per cu. yd., and the aver- 
age cost is between 6 and7 cts. These prices, how- 
ever, are obtained from the first or surface cutting 
to a depth of 17 ft. Tosecure the final depths of 30 
ft. the average cost will doubtless be increased. 
From the harbor at Greytown, 10 miles out to the 
Divide, a railway for construction purposes has been 
very nearly completed. This road is located in the 
valley of the Deseado, and was built by Mr. C. P. 
TREAT, of Chicago, who commenced work in June, 
1880. Work began in the rainy season,and much of 
the road was built in water from 2 to 4 ft. deep, 
under circumstances that called for the highest 
executive ability and the exercise of more patience, 
perseverance and skill in handling labor than 
usually fall to the contractor's lot. Surrounded as 
he was there by a swamp, camps had to be main- 
tained, supplies brought in from Greytown, sick and 
wounded men cared for, and withal the Jamaica 
negroes had to be handled with much tact to induce 
them todo any efficient work under the conditions 
existing. That this road was built in good time 
and for almost half of its estimated cost is a sufficient 
indorsement of the organization and methods 
of its constructor. A corduroy of logs and 
brush was first laid down after the line had been 
cleared and the rails were laid on ties resting 
on longitudinal stringers of round wood. On the 
rough track so made filling material was hauled out 
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the American Dredging Co., of Panama 
fame, seven of the great dredges so ef- 
ectively used on the Isthmus. Of these dredges, 
one, the Ferdinand de Lesseps, by a curi- 
ous coincidence, was lost at sea on her 
way from Colon. Two of the remainder are 
hard at work in the canal and the rest are being re- 
fitted at the shops of the company in the harbor of 
Greytown. These dredges are, in all essential feat- 
ures, like the Hercules described and illustrated in 
ENGINEERING NEws of Feb. 3, 1883, excepting that in 
the later-built dredges iron has been substituted for 
wood in the hulls and bucket and conveyor towers. 

The City of Paris, now at work cutting the canal, 
isa type of the later dredges built. This dredge, 
cutting 14 ft. below water and 6 ft. above, overa 
path 130 ft. wide, in the material deseribed, has av- 
eraged so far an advance, in 10 hours, of 20 to 25 ft. 
In this dredge the iron tower is 80 ft. above the 
water level, and the material lifted to that height is 
discharged onto the shore by a conveyor tube 165 ft. 
long, and this can be extended to 200ft. Two 300- 
HP. engines supply the necessary power. Each bucket 
contains a cubic metre (1}¢ cu. yds.), and a count 
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later, until now the logs have been entirely hidden 
under an embankment of sand, the rails are well 
laid, switches and sidings have been provided, water 
tanks erected, and for 91; miles there is an excellent 
single-track road of standard gage that would put 
to shame many a line in daily use in the States. 
This railway is equipped with three locomotives of 
36 to 50 tons and a number of platform cars, from 
which the sand ballast is removed by an “ unloader. 
While we were there 7 trains per day of 13 cars 
each were carrying sand out on the track. At the 
harbor end of the railway isa fine wharf, 30 ft. wide 
by 264 ft. long, built of creosoted timber, and provided 
with a derrick and steam hoisting engine. At this 
same point a very well-equipped machine shop, 50 x 108 
ft., hasjust been completed, with foundry, blacksmith 
and carpenter shops, paint and teol houses, etc. The 
company is now enabled to do upon the spot almost 
any description of work required. It might be men- 
tioned that, while the estimated cost of this railway 
was $60,000 to $75,000 gold per mile, ,the actual cost 
was about $28,000 in the same curtency. This latter 
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figure included all rolling stock, the sidings, etc. 
and material for another 1‘¢ mile of track. 

Steel pipe, 8 ins. in diameter, is already upon the 
line for conveying pure water from a point on the 
La Paz Creek, 115 ft. above tide, to the headquarters 
at America, 10 miles away. The pipe follows the 
railroad line most of the way, and the water supply 
thus obtained w'll still further assure good health 
on that part of the canal line where the present 
water is more or less contaminated by decaying 
vegetable matter. 

Having now described as briefly as possible what 
we found about the Atlantic end of the canal, we 
can start out upon the trail leading across Nicaragua 
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to the Pacific coast. But before doing so, some esti- 
mate of the work performed by the present engineer- 
ing staff can be formed when it is stated that the 
office records show about 100 miles of surveyed line 
for every single mile of actual location. Over all im- 
portant parts cross-sections have been taken at in- 
tervals of 100 ft.. and in all cuttings diamond drill- 
borings have been made every 1,000 ft. The pains 
taken to secure the best and most economical loca- 
tions, and to obtain all the data essential for close 
estimates of probable quantities, is the best index 
of the business-like methods of the present adiminis- 
tration of the Nicaragua Canal Co. 

Upon Apri! 8 Senator MILLER, Chief Engineer 
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MENOCAL, Division Engineer Davis and Chiefs of 
Party MILLER and BENNETT started out from head- 
quarters at America with the most of the Aguan 
party, whose names have already been given. Of 
the original party, urgent business required the im- 
mediate return to New York of Mr. ScRIBNER and 
Mr. MERRIAM, and ill-health necessitated the like de- 
parture of Mr. McArtuur, who was suffering from 
pneumonia while on Roncador Reef. Mr. WatrRovs 
went around on the San Juan with the bag- 
gage of the party. Commander BROWNSON and 
Lieutenant CHAMBERS, of the U.S. 5S. Petrel, also 
accompanied us, the latter being already famil- 
iar with the route asa member of one of the sur- 
verys made under the auspices of the U.S. Navy 
Department. Chief Surgeon StTUuBBERT and his as- 
sistant Dr. MENOCAL were with us in their official 
capacity, equipped with a medicine chest well filled 
for any emergency. Each member of the party had 
been provided with a rubber blanket, a heavy 
woolen blanket, a rubber piilow that could be in- 
flated and a close, heavy mosquito bar. What little 
else was carried, in the form of pajamas, an extra 
woolen shirt, comb, and brush, etc., were wrapped 
up in the blankets. These articles, together with 
allthe food we were to consume ina three-days’ 
tramp, were put up into convenient packs and car- 
ried on the backs of about 30 sturdy natives. 

Rain commenced to fall before we boarded the 
train upon which we were transported to the end of 
the track, but every one was prepared for ‘‘ experi” 
ences,” and took these bravely as they occurred. At 
the terminus of the railway track a mule was un- 
loaded that some kind friend in Greytown had in- 
sisted upon providing for Senator MILLER. But, 
unfortunately, the track ended at a crossing of the 
Deseado, and, as the beast could not climb the 
log provided nor go down the steep banks and 
through the deep mud, the Senator peremptorily 
ordered the return of the mule to its owner, and 
bravely trudged along on foot. 

The trail we followed was rough enough in many 
places, for it was simply a pathway chopped through 
the jungle with a machete, or long native wood 
knife, and not too recently cleared. Streams were 
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HARBOR OF SAN JUAN DEL NORTE, OR GREYTOWN, NICARAGUA, SHOWING WORK ACCOMPLISHED AND IN PROGRESS, MAY 18, 1891. 
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There is now a continuous 15-ft. channel from deep water into the harbor, 
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at first frequent, and had to be waded, or crossed on 
logs and fallen trees where mud and water were 
too deep. Vines tripped the unwary by the heels 
or throttled them around the neck, and in addition 
to all these and lesser trials the ‘ tenderfeet” of the 
party were constantly on the lookout for snakes of 
deadly breed and wondrous size; for alligator ants 
whose bite was “ to paralyze” the victim ; for wood- 
ticks and “ jiggers,” and a number of other vicious 
beasts and insects of which we had heard so much 
at home, and from the “ truthful James” of the en. 
gineering staff previous to our departure from head. 
quarters, 

We might as well confess right here that we 
found our own fears in this particular direction un- 
reaiized. The only deadly snake met with on this 
tramp of over 40 miles through a virgin tropical 
jungle was one foboba, and that was killed by the 
writer, But it requires more than average moral 
courage, when a snake story is in question, to ad- 
mit that this particular deadly serpent was only 15 
ins. long,and met its untimely end while industri- 
ously trying to get out of our way. Of alligatorand 
other ants we saw any number, and it was only wise 
to look sharply at a log before you sat upon it, and 
even while you rested. One of the newspaper men 
in our party interviewed an alligator ant for a brief 
moment, and remarked that for the rest of the day 
he felt as if his hand was being forcibly pressed 
upon the business end of a tack. Thesensation was 
certainly unpleasant, but we can certify that 
he was the most active “paralytic” we ever 
encountered. Of garapatas, or wood ticks, 
and of jiggers, some few were collected and 
for a time concealed about the persons of members 
of the party; but aside from some annoyance no 
particular harm resulted. In fact it was more than 
once remarked by several frequenters of the Adiron. 
dack forests with us that there were more annoy- 
ing flies and vermin of this kind in one acre of the 
New York woods than in a square mile of this 
virgin Nicaraguan jungle, At night, in the camps, 
a few mosquitoes made their appearance, but one 
hungry specimen from the coasts of New Jersey 
would have put them all to shame as far as “ busi- 
ness” was concerned. We soon found that the thick 
mosquito nets provided were really intended not to 
keep away mosquitoes, but to protect the sleeper 
against the damp night air prevalent in this section, 
and which would doubtless in time do harm. Fora 
similar reason these nets are used by all the work- 
men in their camps. 

It is not necessary to state that ours was not a 
surveying party; and we neither tested the lines 
run by the engineering staff nor sought to improve 
upon established locations, We merely went over 
the trailand used our eyes as engineers in spying 
out the land—as far as we could see it—and in 
judging of the conditions as they might influence 
the work of construction. 

The first day’s march, mainly in the valley of the 
Deseado, required no bard climbing; but as the 
Great Divide was approached we began to notea 
decided peculiarity in the hills of this region. We 
found these as a rule sharp in outline and very steep 
and much cut up by lateral drainage channels. The 
soil where it appeared on these hills was a red or 
yellow clay, made slippery by the ever-recurring 
showers, and bearing all the characteristics of a ma- 
terial impervious to water, and thus well adapted 
for canal building. 

The harder roek, found only in the 3 miles of the 
Divide, was basalt, of varying composition; and 
in the beds of the streams were large water wornand 
rounded bowlders that were roughened on the sur- 
face so that they bore the appearance of gritstone. 
But this latter rock was also declared to be a variety 
of the basaltic formation by Maj. Dutron, late of 
the U. S. Geological Survey, who was with us, and 
it was undoubtedly very bard. The so-called fepe. 
fate, as it appeared here in the banks of the streams, 
would be called a slate in the United States, and is 
in fact an indurated clay. It varies in degree of 
hardness, but will doubtless stand well at a very 
steep slope. Good sand is found near the site of 
several of the locks; and, in any event, a boundless 
supply of this article, excellently adapted for con- 
crete mixing, is to be bad for the bauling from the 
canal cutting at Greytown, before mentioned, or 
from the San Juan River at Ochoa. This sand is 
coarse and sharp. 
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The treesin this section are plentiful and quite 
large, rarely exceeding 2\¢ ft. in diameter, however, 
and they are generally soft and easily cut, as far as 
the wood is concerned. The undergrowth will be 
troublesome frum its density and quantity, but a 
gang of natives with their machetes would readily 
clear it out. 

North of the Divide cut there are several streams of 
considerable volume in the rainy seasons which must 
be diverted. Surveys made show that some of these 
can be readily turned to the west and into the San 
Francisco basin, over a generally level piece of high- 
land country; and by a short tunnel others can be 
taken to the east, and, through the Deseado, led into 
the basin. These streams are well adapted for utili- 
zation as a water power for drilling purposes in the 
Divide cut, a head of not less than 160 ft. being avail 
able. With the deep narrow valleys characteristic 
of this country, and rock in abundance at the 
Divide, the construction of storage reservoirs for 
hydraulic power should be a comparatively inex. 
pensive task. In this connection, the fact already 
noted that there is no month in the year on the 
Atlantic slope without at least one heavy rain is of 
importance in keeping these reservoirs full. 

As 21% of the total excavation on the line of the 
canal will have to be donein the 3 miles which 
include the Divide cut, this will be one of the chief 
points for concentrating labor, and the health con- 
ditions of the neighborhood are essential factors in 
the economical and rapid execution of this work. At 
this point a maximum cut of 298 ft. and an average 
cut of 111.2 ft. over the 2.917 miles included in this 
division means the removal of over 7,000,000 cu. yds, 
of rock and 3,000,000 cu. vds. of earth. To handle 
this material efficiently requires a large amount of 


power and drilling plant, almost unlimited trans. 


portation facilities, for about all of this rock is needed 
for the various ‘rock-fill” dams, locks and the 
break water, and a consequently large force of labor- 
ers, their camps and supplies. 

There is no doubt that this Divide cuts off toa 
very considerable extent the refreshing and ever- 
blowing northeast trade winds, a fact that was evi- 
dent to our party as soon as we had passed to the 
west, and these hills intervened between ourselves 
and the Caribbean Sea. It would thus be best to 
pitgh the main and permanent camp as high up as 
possible, or on the summit of the Divide. Fortu- 
nately the crest line is almost exactly midway in 
this 3-mile division, and the general conditions seem 
favorable for the location of acamp at that point. 
The summit is practically level and well supplied 
with excellent water, and the railway is so located 
as to readily furnish access. In connection with 
the heavy rainfall of the Atlantic slope of the 
Divide, which might otherwise seem objectionable, 
it should be remarked that east of the Divide the 
work is chiefly dredging and the minimum of man- 
ual labor is required; in the Divide the work is 
mainly rock excavation, which is least troubled by 
rainfall. 

It might be mentioned for the benefit of those 
who were not with us that the shelters for officers 
and men are usually constructed as follows: Strong 
posts are sunk into the ground, and to these are 
attached, often by iashings of the tough vines of 
these forests, a rather steeply pitched roof made of 
smaller poles, which is then well thatched with 
palm branches. The sides of this structure are left 
open, as the roof projects well over the ground 
lines of the house; but the floor of poles or split 
palms is raised up about 4 or 5 tt. above the ground, 
so as to permit free ventilation beneath. The beds 
are made of slats split from a very hard, springy 
palm, and supported on poles running the length of 
the “shack,” and other poles above the beds 
carry the heavy mosquito nets before mentioned. 
The cooking is done in separate shanties, removed 
some distance from the sleeping quarters. These 
buildings are readily erected from material usually 
found close at hand, and with no other tool than the 
machete of the native. With a little attention to 
the rovf, they will last for a few years, and would 
seem to be quite as serviceable and comfortable as 
much more expensive buildings constructed from 
imported material. It should be reiemibered that 
in Nicaragua sawmills are practically unknown; 
and every stick of timber and every board used, 
even in the larger cities, is either cut and adzed to 
shape or separated by the old-fashioned whip-saw. 
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In handling large logs, the log is set up on a rude 
trestle as a substitute for the “‘saw-pit” of our an- 
cestors. 

As railway communication with the Atlantic sea- 
coast is of the first importance, and must neces- 
sarily precede in its construction any work upon 
the Divide, the engineers have located these roads 
clear to the Ochoa Dam, as will be shown later on a 
general map of the canal, showing the later revi- 
sions of the line. In many places two lines of railway 
have been located ; one, a permanent road, situated 
above the flowage line of the completed canal, and 
another nearer to points of actual work and intended 
only for construction purposes. These surveys were 
exceedingly troublesome; and hard and careful 
work was demanded to make a location that was 
atall practicable. In the San Francisco basin this 
railway follows generally what may be called the 
crest line, or the southern limits of the flooded area, 
between the canal line and the San Juan River. By 
so doing transportation is secured for the material 
to be used -in the construction of the dams, large 
and small, required to cut off the valleys of the 
somewhat numerous northern tributaries to the 
San Juan River. 

(To be continued.) 


The American Railway Viaduct.—Its Origin 
and Evolution.* 





A new era in the design of a certain type of bridge be- 
gan in 1868, with the construction of the Bullock Pen 
Viaduct on the Cincinnati & Louisville Short Line Rail- 
road, now Louisville & Nashville, and the history of the 
American Railway Viaduct is mainly a statement of its 
development since that time. 

The viaduct is not the production of any single man. It 
followed a very gradual course of development, sugges- 
tions of certain features being distinctly traced to the 
earliest timber trestles. The genezal plan of these trestles 
was practically the same as now used, being formed of 
bents stationed at short intervals, connected together at 
their tops and at intermediate joints by longitudinal lines 
of stringers or struts. Each bent consisted of two or four 
legs with cap and sill, all cross-braced, the outer legs 
having a batter. Of course as the depths of ravines or de 
pressions to be crossed increased, the general character of 
trestles was modified somewhat, the most striking ex- 
ample being the old Portage Viaduct, a structure 800 ft. 
long and 234 ft. high from bed of river, designed by SiLas 
SEYMOUR in 1851, and built in 1852, and completely de- 
stroyed by fire in 1875. This viaduct was the boldest at- 
tempt ever made in timber trestles. 

The first notable change made in the established wooden 
trestle was in the Carey St. trestle over the Baltimore 
& Ohio Railroad tracks in Baltimore, built by WENpDAL 
BoLLMAN, in 1851.. Here for the first time the successive 
bents were held together longitudinally by iron diagonal 
rods connecting the top of one leg to the bottom of an- 
other. These rods took hold of pins passing through cast 
shoes at bottom of posts, and at the top were provided 
with screw ends and nuts which bore against 
cast washers on the upper surface of chord pieces 
or stringers. The bents were in two stories and 
consisted of two legs, cap, sill and intermediate strut, 
cross-braced, all parts being of wood except the longi- 
tudinal tie rods and cast shoes. Fig. 4 shows the plan in 
outline. The old Antietam trestle on the Washington 
Co. branch of the Baltimore & Obio R. R. was of 
similar construction. It was, however, two stories high 
throughout. 

Since “‘the first impulse to the general adoption of iron 
for railroad bridges was given by Mr. BENJ. H. LATROBE”’ 
it is not surprising that the first iron trestles were de- 
signed by his assistant, Mr. ALBERT FINK, bui't by the 
Baltimore & Obio R. R, Co. in 1852, and erected early in 
the year 1853. These were known as the Buckeye and Tray 
Run viaducts. They crossed ravines on Cheat River, the 
former being 350 ft. long, 46 ft. high from top of wall, and 
28 ft. wide between hand-railing, and the latter 445 ft. long, 
58 ft. high and 28 ft. wide. All parts of the trestles were 
of cast iron except tie-rods, the general design being shown 
on Fig. 1. These structures rested on continuous walls 
of masonry, and having been built in sections of about 
125 ft. in length, could expand and contract with changes 
of temperature. It may be interesting to learn that it 
was the original intention to build the walls to full height» 
but after having reached a certain elevation the en- 
gineer considered it not advisable to continue, owing to 
evidences of weakness, and as a result of this decision 
Mr. FINK desigued the structure here described. The 
Buckeye was removed in the year 1884, and the walls. 
after being properly strengthened, were built up as orig” 
inally intended. The Tray Run was replaced by a modern 
structure in 1887. 





*Abstracted from a paper by Mr. J. E. GREINER read be" 
fore the American Society of Civil Engineers at the Look" 
out Mountain Convention. 









June 6, 1841. 


In 1852 a tower lighthouse at Cary’s Fort reef was de- 
signed. This was composed of four columns, one at each 
angle, connected together in all directions by struts and 
rods in the same general manner as are the towers of via- 
ducts built at the present time. The tower was of two or’ 
more stories, and the posts or legs had a batter both longi- 
tudinally and transversely instead of being battered in a 
transverse direction only, as now adopted for viaducts, 
The lighthouses at Sand Key, designed in 1853, Sombrero 
Key (Dry Dock 1857), Shell Keys and Alchapalaya, in 1859. 
were of similar construction. 

The Crumlin Viaduct, begun in 1853 and completed in 
1857, on the Taff Vale Extension Railway, South Wales, 
Messrs. LIDDELL and GORDON engineers, is in a'l 
probability the first iron viaduct resting on inde- 
pendent iron towers. The main part of the viaduct con- 
sists of 7 spans of wrought-iron Warren girders 150 ft. cen- 
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ter to center, and 6 towers arranged in tiers, each contain- 
ing 14 cast-iron columns. The greatest height above sur- 
face of water is about 200 ft. A section of this viaduct is 
shown in Fig. 2. 

Fig. 3 gives an outline sketch of the iron structure over 
Jordan Creek, on the Catasauqua & Fogelsville R. R., de- 
signed and built by the late Mr. F.C. LowrnorP in 1856 
and 1857. The total length was 1,122 ft., consisting of 9 
spans of 100 ft. each and 2 spans of 111 ft. each, supported 
on cast-iron trestle towers about 89 ft. high. All com- 
pression members were of cast iron, and tension members 
of wrought-iron rods, capable of adjustment. In 1889 the 
Catasauqua & Fogelsville R. R. were hauling cars weigh - 
ing, when loaded, 88,500 Ibs., and not feeling safe with such 
heavy loads on the old bridge, they had it replaced by a 
more modern structure, resting, however, on the original 
masonry erected by Mr. Lowthorp, the only change being 
3 new coping stones. 

From 1857 to 1868 there were no material improvements 
made in the general design of viaducts superior to those 
embodied in the Crumlin and Jordan River structures, 
and in these cases, it will be noticed, the towers were 
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grouped together on topof solid masonry piers. These 
piers, being massive, required great care in preparing 
safe foundations in unfavorable situations, and, besides, 
were quite expensive. Engineers, therefore, began to 
study more closely the principles of engineering in rela- 
tion to iron viaducts, and directed their attention toward 
designing a system of iron piers which should be of cheap 
construction, adapted to all conditions. 

The first evidence of the result of such investigations 
is seen in the Bullock Pen Viaduct, designed by Smith, 
Latrobe & Co. in 1867, built in the same year, and erected 
on the Cincinnati & Louisville Short Line, now Louisville 
& Nashville, in 186%. The structure was 470 ft. long, the 
maximum height 60 ft.,and of the general design out- 
lined in Fig. 4. [These dimensions do not check with the 
drawing.—Ep.] Mr. FREDERICK H. Smith, M. Am. Soc., 
C. E., of the firm of Smith, Latrobe & Co., madethe plan, 
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although there were sug- 
gestions from and con- 
sultations with both C. 
SHALER SMITH and C, H. 





RT A Be ed Se eed Larrope. Mr. F. H. 
x) DXDT) KDE KD KD eS icteeetinee SmirH, however, consid- 
PSP DIX b<pica ered that he originated 


certain features entirely 

independent of any other 

ass stance, claiming as 
new and patenting several features thereof [of which we 
omit details.—Ep.] 

The firm was building five other viaducts about the 
same time for the same road, all of the general style of 
the Bulieck Pen. 

The kunning Water Viaduct, on the Nashville & Chat- 
tanooga R. R., erected in 1869, and the Lyon Brook Via- 
duct, on the New York & Oswego Midland R. R., Fig. 5, 
built by the same company about the same time, were 
similar in design, the former consisting of one Fink span 
of 95 ft. and 692 ft. of trestling, the maximum height being 
115 ft., and the latter of one span 100 ft. long and 720 feet 
of trestling, the maximum height being 155 ft. In these 
two structures the longitudinal diagonal bracing and 
timber strutting do not extend from abutment to abut- 
ment, as was the case‘in C. & L. S. L. trestles, but the 
ends of the long channel spans rest upon trestle bents 
which are connected to adjacent bents by wrought-iron 
struts and tie-rods, thereby forming complete iron towers 
of two bents each, with a 30-ft. tower span between the 
bents. In these structures there lappears fur the first 
time the common tower, composed of two bents of 
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two legs each, braced together in all directions, 
the legs having a transverse batter only, and 
the bents being connected at their tops by a free or swing- 
ing span. This is the typical braced tower as used in 
American viaducts, and its use in these cases was not due 
to orginality of conception so much as to the necessity of 
the cases, which demanded a pier stable in itself at each 


end of the long span for the continuous lines of longi- 
tudinal strutting to bear against, since at that time it 
was thought cssential to continue such strutting from 


abutment to abutment. By using these braced towers 
the structure wis practically composed of two trestles, 
each of which was complete in itself, but connected by 
an open span 80 as to form one whole. 

The features in the foregoing trestles, which were 
original with Messrs. SMITH and LATROBE, were: 
1. Cast-iron foot-boxes interposed between and 
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forming the bearings for column sections, in combination 
with longitudinal diagonal ties connecting the joints of 
any one tier with those of another tier. 2. The construc- 
tion of the cast-iron postcaps, footboxes and joint 
boxes. 3. The combination of a series of independent or 
isolated bridge piers, with an intermediate span or spans 
of truss connecting the same. 4. Yoke and screw end at- 
tachment for longitudinal diagonal ties. 

Messrs. SmirH, LATROBE & SMITH, up to this time (1869), 
believed that it was quite necessary to make the contin- 
ous longitudinal struts of wood in order to prevent the 
contraction and expansion which would follow the use of 
a similar system of iron struts; but in the design of the 
towers at ends of channel span in the before-mentioned 
Running Water and Lyon Brook trestles Mr. C. SHALER 
SMITH conceived and patented a means of doing away 
with wooden struts and substituting iron in their place, 
and in 6 generz.i design of a viaduct made in 1870 he con- 
templated the use of iron throughout,and provided for 
expansion and contraction by omitting all bracing in cer- 
tain panels or bays, thus forming a structure “ made up 
of fixed piers composed of any number of panels of tres- 
tles alternating with spans of truss having one or both 
ends loose, so as to permit of contraction or expansion.” 
Fig. 6 is a copy of this general design which accompanied 
his application for the patent, No. 111,010. 

The Verrugas Viaduct. on the Lima & Oroya R. R., 
in Peru, built in 1871 by the Baltimore Bridge 
Co. and designed by Associate Engineer C. H. 
LaTRoBEe personally, was the first wrought-iron ae 
structure built by the company embodying the principle 
of independent braced piers as set forth in Mr. C. 8. 
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Suiru's specifications. This structure was 575 ft. long 
and the central pier was 252 ft. high, the ot hers being 146 ft. 
and 179 ft. A full description of the structure and the 
cause of its collapse in 1889 may be found in ENGINEER- 
1nG News of July 27, 1889, and Dec. 27, 1890. 

These structures, as built by the Baltimore Bridge Co., 
became very popular. In less than five years after the 
Bullock Pen Viaduct was erected, the company had built 
over 15,000 lin. ft. of railway viaducts. 

In 1869 Mr. TuHos. C. CLarkg, M. Am. Soc. C. E., de- 
signed a viaduct approach for the proposed bridge across 
Blackwell's Island, New York (Fig. 7). In a recent 
paper read before the American Society of Mechanical 
Engineers he states that at that time, not wishing to use 
any perishable material like wood, the difficulty arising 
from changes of length due to changes in tempera- 
ture was avoided by simply ieaving out the longitudinal 
bracing and struts of each alternate bay, thereby giving 
a series of braced towers 30 ft. long, connected by girders 
of the same length resting on their tops, and having a 
sliding motion at one end. He afterward found it expe- 
dient to lengthen there intermediate girder spans to the 
greatest length that could be transported from the shops 
to the site, about 60 ft.fJand believes himself to be the 
originator of the present type of railway viaduct. This 
may be the case, but it will be remembered that about the 
same time that Mr. CLARKE made his design for the ap- 
proach of the Biackwell’s Island Bridge, “* which, how- 
ever, was not built,” Mr. C. SHALER SMITH had made ap- 
plication for letters patent for precisely the same kind 
of a structure, and, although Mr. CLARKE may have ata 
later cay considered it advisable to increase the length of 
spans to the greatest that could be shipped in one piece to 
the bridge site, yet this cannot be considered as particu- 
larly original, since there was no fixed length either for 
open spans or those resting directly on towers, although 
it must be confessed, asa general rule, spans were made 
about 30 ft. wherever practicable, 

About the same time (1870) Mr. C. BENDER secured letters 
patent on the type of viaduct shown in Fig. 8, and modestly 
claimed that he could build such a bridge “cheaper and 
more perfect than any other one in existence.”” He seems 
to have gotten the idea of his design from an ordinary 
kitchen table, and refers to the spans with overhanging 
ends as “table spans.” This system differs from thore 
previously designed, by combining the piers or tiesties 
with the spans themselves, thereby using the stiffness of 
the truss itself against flexure, as the element of stability, 
* likewise as the frame of the common table keeps in posi- 
tion the table legs.” If any such structure has ever been 
built in this country the suthor has been unable to ascer- 
tain when or where. This invention is mentioned here 
not because it in any way contributed to the evolution of 
the typical viaduct, but merely as showing the general 
aim of engineers at this time. 

In 1871 Mr. E>WARD SERRELL. of New York, invented 
some improvements in iron viaducts, and claimed as his 
invention a “metallic tower made of columns around a 
central column that is permanently attached to the 
foundation, and the surrounding columns are provided 
with footplates in shoes that are attached to the founda- 
tion so as to allow for expan:ion and contraction, but to 
hold the parts properly in position.” Details of this 
arrangement are shown in Fig. 9. The most interesting 
part of Mr. SERRELL’s design is his method of providing 
for expansion, as can be seen from Fig. 10, where the 
arrows indicate the direction of motion, and Fig. 11 the 
method of keeping this motion in a straight line. The 
principle shown in these sketches is now quite commonly 
used at sliding ends of plate girders and stringers, and 
the same could be applied with great advantage to the 
alinement of viaducts if in a four-legged tower one col- 
umn be permanently fixed and the others be allowed to 
move in direction shown by errows in Fig. 10. The author 
does not know whether the application of the principle of 
sliding motion shown in Fig. 10 has ever been used on 
viaducts, and believes that the double motion obtained 
by the arrangement shown is new, although there are 
other means of providing for sliding of legs, all more or 
less satisfactory. 

In 1875 Mr. G. BouscaREN built his first viaduct on the 


_ Cincinnati Southern R. R. This is known asthe Horseshoe 


Run Viaduct (Fig. 12), and was made in imitation of simi- 
lar structures built by the Baltimore Bridge Co. Mr. Bovs- 
CAREN consulted with Mr. C. S. SMiru at the time, and the 
latter still considered it essential to have a continuous line 
of diagonal rods from the top of the first to the feet of the 
last trestle bent in the group, thus making the number of 
bents in any particular group dependent on the height. In 
1876 Mr. BouscaREN modified this design and adopted 
braced piers composed of two trestle bents only, braced 
together in all directions, no matter what was the height 
of the structure. The foot of one post was fixed to the 
masonry of the pedestal, and the other three were allowed 
to move on friction plates with the changes of tempera- 
ture. This was a very marked improvement over pre- 
vious types, inasmuch as Mr. BousCAREN avoided the 
necessity of frequent readjustment of diagonal bracing 
rods. Fishing Ureek Viaduct (Fig. 13), built in 1876, 1s the 
first of its type. In 1878 he made an additional advance in 
the economy of the design by proportioning length of span 
between piers to the height of the structure; McKee's 
Branch Viaduct (Fig. 14) isan example of this type. In 


1881 the same engineer designed for the same road 
the first viaduct on rocker piers, made of a single trestle 
hinged at both ends. Mr. BouscAREN considers that this 
type is far superior to all others when circumstances will 
permit of its use. The transmission of stresses ix more 
direct (no adjustment whatever is necessary), and the 
stresses are more uniform and better defined than in uny 
previously designed structures. The pin-bearing shoes, 
at the feet of trestle pos's on one side are fixed to the 
masonry pedestals, and those on the other side are free 
to move on frict‘on plates. Mr. BoUSCAREN has watched 
the action of both types of structure under the passage 
of heavy trains, and is satisfied of the superior merits of 
the later type. He has not taken out patents; it is there- 
fore open to any engineer who wishes to putin practice 
the fundamental principle of engineering of meeting all 
requirements satisfactorily with the least expenditure of 
money. 

A great number of viaducts copied from those designed 
by C.S. SmirH and G. BouscaREN have been built; but 
the greatest height of towers yet attained seems to hare 
been in the Kinzua viaduct, where the greatest height of 
any tower is 297 ft., or from base of rail 301 ft. This via- 
duct was built by Clarke, Reeves & Co., in 1882, 

The new Portage viaduct. G. S. Morison, Engineer, 
built in 1875, if not the very first, seems to be the first of 
particular note which had towers of two bents only for 
the different lengths of spans. This structure replaced 
the old wooden viaduct, some of the original piers being 
used. The old piers being 5v ft., center to center, the de- 
signer could have made all spans 50 ft., but considered the 
adopted arrangement of 50 ft. piers and 100 ft. span pre- 
ferable. This type of structure therefore antedates by 
several years similar types designed by G. BoUSCAREN 
for the Cincinnati Southern R. R. 

Since the year 1878 general designs have been practi- 
cally uniform, embodying the distinctive features which 
make such structures the most eccnomical; but the Kin- 
zua, so often spoken of and illustrated as a striking ex- 
ample, still holds its own against all comers for best 
acaptation of design to existing circumstances. 

The Bullock Pen trestle was the beginning of a new era, 
and it must be acknowledged that Mr. F. H. SMITH, not 
C. SHALER SMIrH, was the actual designer and should 
have full credit for introducing a new combination, there- 
fore a practically new style of structure, in wrought iron. 
Mr. C. 8. SMitH, however, was closely connected with 
this work, and the trestle has one feature, namely, the 
connection of the longitud‘nal diagonal bracing with in. 
termediate joints on the columns, which was suggested ~ 
by him. F.H.SmiruH introduced the continuous line of 
timber strutting which anchored the bents to masonry 
abutments. In the Running Waterand Lyon Brook struc- 
tures, the distinctive feature is the complete iron tower 
composed of two bents of four legs each, braced in all di- 
rections by iron rods and iron struts, besides having a 
regular span to connect the bents which form a tower, 
originated by C. 3. SMITH. - 

In conclusion, the author calls attention to the loose 
way in which the terms ‘trestle”’ and “* viaduct” are 
applied, even by intelligent engineers. The usual defini~ 
tion of a viaduct is *‘a bridge of any style which carries a 
road over a ravine or depression where there is little or no 
water.’’ A definition of a trestle would be practically the 
same with a limit to the style, although we feel instinc- 
tively, as it were, that the term ‘“‘trestle,” applied to the 
Kinzua viaduct, would be a misnomer. Where, then. 
does the trestle end and the viaduct begin? The deriva- 
tion of the words will not help us, and it seems preferable 
that the name should designate the style rather than the 
location. In this sense a trestle would bea bridge of wood 
or metal in which the different spans are support«d 
directly upon trestle-bents not connected in groups cr 
towers; and a viaduct, a bridge of wood or metal in which 
the different spans are supported directly upon legs of 
towers composed of two or more bents braced together in 
all directions. The above definitions, while not meeting 
English practice, will undoubtedly distinguish American 
structures, and if adopted would do away with all loose- 
ness of nomenclature in this connection. 





The New West Side Rapid Transit Line for 
New York City. 


After several months’ study and investigation the 
Rapid Transit Commission of New York City has 
adopted a series of resolutions embodying their de- 
cision on some of the fundamental questions before 
them. These resolutions are as follows: 


Resolved, That after a thorough investigation, it is the 
sense of this board that any additional rapid transit sys- 
tem for the city of New York should embrace the follow- 
ing essential features: 


1. That it should be such as to peavite not only for 
present needs, but also be susceptible by additions, and 
not by radical changes or alterations, of such expansion as 
the future growth of the city may require. 


2. Tbat it should provide for express trains at high 
speed tor long distances and for way service for inter- 
mediate distances upon separate tracks so located as to 
facilitate at proper intervals an exchange from express 
to local and from local to express trains. 


3. That the surface cf the streets and avenues in the 
city should be obstructed to the least possible extent, and 


that wherever surface und oe private instead 
of pubsic property should be used, if practicable 

4. That the first iines of railway to be constructed 
should be on or near the important thoroughfares, coinci- 
dent—or as nearly so as possible—with the main arteries 
of travel. 

Resolved, That, as meeting these requirements in the 
manner most feasible for the west side of the city, this 
board hereby approves of a plan for an underground four- 
track railway under B: way, from a point at or near 
South Ferry to Fiity-ninth St., thence ander the Boule- 
vard toa point at or near 1f9th st. (with such length of 
viaduct at and near Manbattan St. as may be necessary); 
thence under Eleventh Ave., or under private propery 
immediately to the west thereof, us may be found most 
convenient, 10 such point as the contour of the ground 
may determ ne: thence by a viaduct across Spuyten Dus- 
vil Creek, and by tunnel or viaduct to the city limits. 

Resolved, That the general plan of construction from 
at, or near South Ferry to near Forty-second St. shall 
be either by double-decked tunnel, with two tracks upon 
each deck or four tracks on the same ievel. as may be 
found upon examination and survey most expedient, the 
whole to be at such depth below the curb line as not to 
disturb the surface or endanger building foundations; 
from near Forty second St. north to be four parallel 
tracks upon the same level, as near the surface of the 
street as practicable when in tunnel, but not in open cut 
at any point. 

Resolved. That the stations for such line of railway 
shall be vpon properly acquired for the purpose, and shail 
be provided with ample elevator capacity wherever the 
platforms shall be 20 feet or more below the curb line. 

Resolved, That the motive power for such railway shall 
be electricity or some other power not requiring combus- 
tion within the tunnel, 

Resolved, That the engineers of this board be and are 
hereby instructed to make the nece sary surveys and pre- 
pare in detail the plans and specitications for such rai_.- 
wey, and submit the same promply to this board for its 
further action in finally determining a general plan for 
submission to the Common Council, in accurdance with 
the provisions of the Rapid Transit act of Jan. 31, i891. 


The total length of tnis proposed line will be about 
18 miles. The section above Fifty-ninth St. is esti- 
mated to cost $1,000,000 per mile, while the section 
from Fifty-ninth St. to the Battery will average 
$3,000,000 per mile, making the total cost about $28,- 
000,000. The Commissicn will now investigate routes 
for aneast side line; and the engineering staff, 
headed by Wa. E. WorRTHEN, Past President Am. 
Soc. C. E., will make surveys, and prepare plans and 
specifications for the west side line adopted as 
above. 


A Lesson in Supporting Iron Columns on 
Masonry. 


Messrs. P. ALEX. PETERSON and THos, C. KEEFBR 
have made a report concern:ng the accident at the 
new building for the Young Meun’s Christian Associ- 
ation at Montreal, P. Q., which occurred on March 
23. The building was under construction and was 
nearly ready for the plastering. In the center of 
the building on the ground floor there is a large 
hall, and all the floors and partitions above are car- 
ried by iron columns in this hall, which are sup- 
ported by brick piers. The accident was due to the 
failure of one of these piers, which caused the fall 
of all the floors above and did damage amounting to 
about $5,000. A section of the pier which failed is 

a Shown in Architecture and Build 
<t+ ing, which gives also the follow- 
1 ing criticism of the,work: 

The pier that collapsed was an en- 
gaged pier. Instead of the wall and 
pier being a homogeneous mass, the 
pier was not properly bonded into 
Uhe wall, but was more ofa f. cing; 
the capstone, instead of being at 
leust 12 ins. thick. was only about 5 
ins , and not large enough to properly 
cover the picr- The result was that 
the iron plate, which it reems was 
also defective, cracked with the 
weight and crushed off the pier as 
indicated in sketch. It is easy to see 
that the cause of the trouble was, 
first of «ll, on account of the cap- 
stone, which was too small in every 
way to be of any use; secondly, that 
the column was placed very much 
on one sideof the pier instead of in 
the center, and, lastly, on account of 
the defeciive construction ofthe 
pier. 

SECTION Messrs. PETERSON and KEEFER 
Failure o: a Brick criticise also the composition of 
Fier, the mortar, which, according to 
specification, was of one part Portland cement, two 
parts of lime and six parts of sand; and they say that 
one part Portland cement to two parts clean, sharp 
river sand would have been good practice for parts of 
the work below the ground level. Mortar made of 
common lime, however, is that used in general prac- 
tice. Several other piers show defects besides the 
one that failed. Rebuilding them with cement mortar 
and replacing the coping stones witlrstones of ample 
thickness to evenly distribute the load are among 
the recommendations. | 
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The Practical Aspects of Electric Welding. 


At the annual meeting of the American Institute 
of Electrical Engineers in New York, May 20, a paper 
on the above topic was read by Mr. FrEDERIC A. C. 
PERRINE, of Trenton, N: J. 
paper he describe some of the uses to which the 
electric welding process has been put, showing that 
its use at present was chiefly in processes to which 
the old method of hand-welding was inapplicable. 
We reprint the following extracts: 


The first machine actually sold by the welding company 
was bought by the Roebljngs. The pressure was applied 
by ahandle regulated by the workman, the projection 
also being regulated by a scale stamped on the cam of the 
handle. Though considered crude, this machine did sat- 
isfactory work, often for 24 hours a day, and 6 days in the 
week, for about 2 years, and made about 370,000 splices in 
telegraph wire during its useful life. 

After the automatic machines were brought (o a reason- 
able perfection, we purchased a generator capable of 
welding up to 4 in. copper (40,000 watts), and installed one 
large transformer, and seven smaller ones, of capacity 
from No. 4 B. & S. copper to No. 18 B. & S. These have 
been at the works something less than one year. and show 
a daily record of over 1,000 welds in copper and iron wire. 

Iron wire for the telegraph companies has to be 
delivered in bundles exactly mile in length. 
Formerly these bundles were coiled from the com- 
pleted wire, the lengths being spliced in the ordi- 
nary manner. Now all joints are made by electric 
welding, and the burr is removed by emery wheels 
so perfectly that it is ncarly impossible to find the 
joint. Thus one handling of nearly the whole out- 
put of the works has been saved, and at the same 
time one of the greatest sources of difficulty, in 
joints electrically or mechanically defective, has 
been removed. Joints in copper wire for cables were 
formerly made by carefully scarfing the ends and 
joints with silver solder, a slow and expensive pro- 
cess. They are now made by electric welding. 


Since last November three boys on three electric weld 
ing machines have made respectively in this work 10,570 
welds, 7,642 welds, and 20,421 welds, the registers having 
been taken on April 16. Every weld is tested by bending 
and straining; and if one shows any weakness, it is 
quickly cut out and made again, with the loss only of a 
very small amount of time and the royalty to the welding 
company. In all of our welding of sizes below %4 in. the 
ends are prepared by cutting square across with a pair of 
pliers, and then setting the cuts at right angles to each 
other, touching only at the center, from which the heat 
radiates to the surface. Then, afier completion of the 
weld, the burr is removed by an emery wheel from the 
iron wire, and by afile from the copper The preparation 
and finishing is a little more complex in the larger sizes. 
The ends are filed toa true butt and chamfered at the 
edges, and after a reheating in separate clamps the burr 
of the weld is forged to the diameter of the original rod. 
The necessity of this will be apparent later on. 

Messrs. Seward & Son, of New Haven, Conn., have at 
work a machine of somewhat uuiversal character, its em- 
ployment being principally in uniting Norway iron to 
Swedish steel in such shapes as are required in carriage 
ironsand fifth wheels. In this work the burr is removed 
by adrop hammer at the same heat by which the weld 
has been made. 

The crescent tires of the hundreds of bicycles manufac- 
tured by the Pope Manufacturing Company are welded 
and afterward formed by dies at the same heat. The 
material is soft steel. These people also have a machine 
for brazing small parts of their machines. 

Besides using the electric welding machine for their tele- 
graph wire, the Trenton [ron ‘ ompany, of Trenton, N. J., 
have boldly attempted to make a weld in a wire rore 
to avoid the tedious, and, with their locked wire rope 
impossible operation of splicing. The ordinary joint in a 
wire rope is from ten io twenty feet in length, and re- 
quires considerable skill on the part of the splicer and his 
assistants. The operation is to retwist bunches of wire 
from opposite strands, and to tuck the loose ends under 
the adjacent complete strands, which then hold them in 
place. With the locked wire rope, which is itself but a 
single strand, the only successful method of joining oppo- 
site ends has been to fasten securely around each a cast- 
iron collar, and after abutting the ends in a welding ma- 
chine, to cement the -vhole together. Tue cast-iron collar 
is afterward broken off, leaving the rope as a solid bar for 
about 2 ins. at the weld. 

Among the new solutions of old problems accomplished 
by the electric welding process, is that of the manufac- 
ture of spinning rings, by the Hope:lale Machine Company, 
of Hopedale, Mass ‘he old method was to stamp the 
rivg from a sheet of metal and finish in a lathe, involving 
the loss of a considerable proportion of the original sheet. 
With a welding machine it is possible to form these little 
rings, about 2% ins. diameter, from a piece of bar iron, 
reducing the burr by a series of dies, with the result of a 
decreased cost and an equally satisfactory product. 
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One of the largest and most complete plants at present 
in operation is that of the Studebaker Bros. Manufactur- 
ing Co,, of South Bend, Ind. They have at present nine 
machines, one of them for steel axles up to 144 ins. square. 
After the weld is mae it is quickly removed to a drop- 
hammer making about 330 blows per minute. At the 
same heat the axle is set ready for the market. The test 
for these axles is to bend to 90° while hot, and then back 
to alinement. No instance has yet been reported of an 
axle breaking under this test, which is frequeutly made 
to insure perfect workmansbip. 

They have aisotwo machines for welding large tires 
up to about 4 ins. wide and in. thick. The weld is 
made in the usual way, and the piece is quickly taken 
to a hammer, where, by vertical and side blows, the 
burr is removed. One hammer will easily take care of 
two welders in constant operation. They have another 
machine for small carriage tires, 1 in. x 4 in. and small- 
er. In this case the burr is removed by ove blow of the 
hammer, after which the tire is set cold by a machine 
they callacold stover, which embraces the tire on all 
sides, and by great compression sets it up to the felloe 
more quickly and as effectually as can be done by shbrink- 
ing in the old method; this, of course, is an immense 
strain on the weld, being a compression beyond the elas- 
tic limit of the metal. They have two machines for 
making hub bands, and they are able toturn out about 
1,200 on each machine. Besides these there are two or 
three machines for smaller miscellaneous work. All of 
the metal used by them is either iron or low grade steel. 
After the introduction of their plant, their machines 
made 36,000 welds inside of six months. 

Probably the heaviest work done at present in electric 
welding is{that of the Johnson Rail Co., of Johnstown, 
Pa. They are not, as has been stated in some journals, 
welling tong lengths of rails together, since they already 
roll arail too long to sbip; but they do find economy in the 
process in some details of their smaller manufactures. 
As to their results in general they say: 


“We would state that over a year ago we put in one 
welder for general work. The bulk of the work done on 
this machine was work we had totally failed to do by 
hand welding, not on accouat of the difficulty of the weld, 
but on account of the general unreliability of the result. 
The result of a year’s use of the electric welder was that 
we have not known one of the welds made by the method 
to fail,and we have closed contracts with the welding 
company for four 40,0J0-watt machines and two 
89,000-wait machines, with the intention of adopting the 
method extensively in our works.” 

Agricultural machinery has generally been furnished 
with iron wheels, c»naisting of a malleable iron hub 
into which the spokes are upset, and of arim into which 
they are upset at the opposite end. The electro-weld- 
ing machine has given us two new wheels, each of 
which are supposed to be preferable to the one de- 
ecribed. In the first, manufactured by the Electric 
Wheel Company, of Quincy, Ill., the hub is cast of mal- 
leable iron, with spokes about 3 ins. long. To th*se are 
welded, by one machine, wrought-iron spokes, and, 
again, by another machine, these spokes are upset into 
the rim, which is itself welded into a tire, the product 
being a wheel of which the spokes are less liable to rat- 
tle loose at the hub. The second method is that of 
Niles & Scott, La Porte, Ind. The hub in this case is 
composed of two drop forgings of low-grade steel, 
grooved to receive the spokes; one-half is placed on the 
base of the welder and the spokes laid in their grooves, 
then the other half of the hub is put on and the clamp 
brought down. The current isthen applied, and the whole, 
spokes and hub, welded solidly. 

The Rogers Typograpbic Company, Cleveland, Ohio, are 
practically welding brass to steel, making as high as800 
welds per day, and thus effecting a great saving in the 
manufacture of their type-setting and founding machines. 

The hardest steel at present worked by this process is 
that used for band saws, which is successfully welded by 
the E. C. Atkins Co., of Indianapolis, Ind Besides the 
regular work of making the j int in continuous band 
sawa, these people have ingeniously adopted this method 
for replacing broken teeth in finished saws. Formerly 
they were compelied to cut down to a smaller size any 
saws from which one or two teeth had been accidentally 
broken, thus losing not only the difference in price ve- 
tween the two saws, but also the entire cost of labor in 
cutting the original saw, At present when a twoth is 
broken out they fit ‘n a new teoth, which is electrically 
welded in place, and a drop of oil applied at the complet- 
ing of the heat restores the temper toa serviceable point. 

Pipe welding, which we all saw successfully accom- 
plished at the factory last year. is put in practice by the 
Pennsylvania Railroad Co..as well as by the Columbus 
Iron Works, Columbus, O.; Blymyer Ice Machine Co., 
Cincinnati, O., and the Electric Pipe Bending Co., of 
Newark, N. J. This latter company is engaged principally 
in manufacturing long continuous coils for ice machines, 
blast-furnace tuyeres and radiators. With this machinery 
they not only weld extra heavy biack pipe. but also elec 
trically heat the pipe with a machine 20 ins. between the 
clamps for the purpose of bending to desired shapes over 

pipe formers. 

With continuous spiral coils of pipe it has been neces- 
sary for a smith to weld the whole length, 159 to 200 ft., 
before attempting to bend any portion of it, and then after 
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once the bending operation has commenced, in order to get 
a uniform spiral, the heat is not altered or the bending 
operation suspended till the coil is complete. Under the 
present electrical methods the coils are continuously 
heated in a fire, and the coiling is continuous, while one 


length of pipe is welded at atime. The welding machine 
is attached to the.end of the m: ving pipe, and while the 
forward portion is undergoing the process of bending, a 
new length is welded on, which is accomplished in a suftici- 
ently short time not to interfere with the coiling ap- 
paratus. In all of this pipe welding the burr is beaten 
down by means of a pneumatic hammer, which is put in 
rapid motion by the act of closing it around the pipe, a 
rapid hammer having proved much more effectual than 
any press or dies. This is probably on account of the more 


rapid cooling action of the press, since no forming is at 
tempted before the weld is completed and the current is 
turned off. 


Among applications of the process to ordnance 
manufacture are its use for welding the lengths of 
wire used in making the wire-wound guns, welding 
chrome steel points to tool steel bodies in making 
armor piercing projectiles, and for making chain 
eables. A mechine is about completed for the 
Charleston Navy Yard which will! weld chains with 
links up to 2ins. diameter. The tests of the elec- 
trically welded projectiles have shown such good 
results that a contract has been made for a large 
number. 

The author then reviewed the limitations of the 
electric welding process and the necessary pre- 
cautions to be observed in its use substantially as 
follows: 


Welding on an anvil by the aid of a forge is essentially 


the uniting of two surfaces of a metal which bas pre- 
viously been rendered plastic and which, under the ham- 
mer, can be made to intermingle intoa structure similar 
or identical to the original metal; in consequence, this can 
only be accomplished with materials capable of passing 
into a plastic state before actual melting takes place. 
Thusit haslong been possible to weld amorphous iron 
under moderate heat; but, a pressure high enough for the 


highly crystalline steels and other metals, has not been 
available in ordinary practice. 

Welding cold has been accomplished in a most striking 
manner by Prof. SPRING, of Liége. Using small cylinders 
filled with powders of highly crystalline metals. he bas 
not only succeeded in compressing them into compact 
bars, but has also succeeded in making alloys with all the 
characteri-tics of the same alloys produced inthe usual 
manner in a crucible. These resul s go very far towards 
proving the absolute possibility of a weld in any material 
however fibrous or crystalline. 

The electric welding process uses rather the method of 
the crucible than of the press; for althoush consider- 
able pressures are applied during the operation, they are 
not bev ond the limits of ordinary forging. and the essen 
tial difference is the greater heat available at the direct 
point where it is most needed, a heat which approaches 
and often reaches the melting point of the material. As 
the pressure is applied, it is transmitted oy the cold bar 
directly upon the softened metal and furces it to unite 
more readily, 

This view of the process brings us at once to some of 
the most important limitations: cast-iron, cast-steel, cast- 
copper, cast-brass, are not changed in their essential con- 
stitution, but are united by a weld having ali the char- 
acteristics of the original bar. Now let us take a bar of 
rolled zinc or drawn copper and compare its structure 
with that of the cast metal. We find the crystals, for- 
merly large and widely separated (especially in the case 
of zinc, where often internal oxide stains are percepti- 
ble). now are broken into minute fragments, elongated 
and united so closely as to allow the greatest opportunity 
for the action of cohesion. Weld such a metal as this, 
and the joint where broken will imme‘tiately show a re. 
arrangement of the particles into larger and looser crys- 
tals similar to those of the unworked metal. By re- 
peated fracture of the bar you will be able to follow 
graduations of the action till ic loses itself. 

A weld of this character will give a sufficient tensile 
strength, but the brittleness of a coarsely crystalline 
material has returned. Whether such a joint is worth« 
less is entirely a matter of circumstances. With small 
sections the action is not perceptible on account of the 
very small length heated, and also because bending, 
however short, does not subject the metal to eo great a 
strain as in the case with larger sections. For a rod to 
be subjected to further drawing, rolling, or other like 
process of manufacture, the weld is satisfactory, since 
the subsequent'working reinstates the metal toits best 
condition, but for a wire to be considered a finished pro- 
duct, further manipulation is necessary. 

In view of this, the later machines for weiamg heavy 
copper have been provided with reheating ciaupe and 
light rapid hammers, by means of which the burr, after a 
slight trimming, can be reheated and forged; in special 
cases a further hammering cold is added. Though this 
produces a great improvement in the metal, it yet leaves 
@ good deal to be desired where great strength and plia- 
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bility are required. To produce this, a further upsetting 
of the metal throughout the whole heated space and a 
subsequent forging will be necessary. This, up to the 
present time, has not been provided for, and presents a 
greater difficulty thanis at first apparent, besides fur- 
nishing a new proof of the crystalline constitution of cop- 
per, On account of this characteristic, as is apparent on 
atiempting upsetting in the welding machine, it offers, 
at a red heat capable of moving and re-arranging the 
particles a resistanceso high to compression that three 
or four times the pressure necessary for welding will not 
have the slightest effect toward increasing the diameter 
or upsetting. With bronzes the further difficulty is en- 
countered of red shortness between the molten tempera- 
ture of the weld and the malleable red temperature. 
That this should offer so many difficulties may seem 
strange, since the metal does not apparently exceed the 
temperature of ordinary annealing; and it must be that 
either the passage of the current by an extra disturbance 
helps to rearrange the particles, or else the temperature 
is greater than we imagine from en observation. The 
latter explanation seems to me to be the more likely, since 
our ordinary observations are made on metals heated 
_from an external source, and of which the surface is at 
the highest temperature. With the weld, however, the 


* source of heat is internal, and the surface is undergoing a 


continual cooling from the external air. 

Welds made in the higher carbon steels are at a similar 
disadvantage, and must be looked upon with disfavor 
unless provision for upsetting and forging hot is provided. 
Those disadvantages are especially apparent with steel 
wires of the highest grade, where the strength of the 
origina! material has been more than doubled by temper- 
ing and drawing. In such cases it is not ordinarily the 
oss of tensile strength that is to be feared, but the in- 
creased liability to snap under repeated bendings. This 
is especially important in the case of wire to be twisted 
into a running rope such as is used on our cable railroads. 
From this view, the weld in a whole rope where forging is 
impossible, would be necessarily defective, and though for 
astanding rope I have no doubt it would be fairly suc- 
cessful, yet for a running rope I believe everything tends 
to prove it dangerous. It has been suggested as an ex- 
planation that these effects are due to the presence of oxy- 
gen at the weld, producing suboxide in copper and reduc- 
ing the carbon in steel. In support of this view the case 
of the application of oil to the hard saw teeth is cited as 
supplying the necessary carbon by its decomposition. lt 
is undoubtedly a fact that by the heating of these bigh- 
grade steels, and subsequent slow cooling, some of the 
combined carbon is changed to the graphitic form, with a 
consequent loss of strength, and it seems clear to me that 
a drop of oil at the right moment serves to restore this,or, 
in other words, effects a tempering. It is almost useless 
to attempt an explanation by a complicated chemical de- 
composition, when the simpler molecular rearrangement 
is more in accordance with the facts and a more complete 
explanation. 

This brings us to a point where the electric welding 
process throws light upon the actual production and 
nature of burnt steel. By increasing the heat in welding, 
no matter if rapidly, this effect can be produced as thor- 
oughly as by the means of a fire; while if the name “burnt” 
were an accurate description, and the iron and carbon 
were oxidized, a sufficient time would be necessary for 
its penetration into the center of a bar of metal. This 
agrees with and is a further confirmation of the most 
modern ideas about burnt metal, that it is a molecular re- 
arrangement, and that by careful forging and heating the 
metal can be restored to its original state. In this case 
oxidation certainly does not take place, though the action 
may be similar to metamorphism in rocks; steel being at 
the present day looked upon as a mineral, a matrix of 
iron including minerals which are generally compounds of 
iron with carbon, silicon, sulphur, manganese or phos- 
phorus. Under this view there may be internal chemical 
rearrangement at bigh temperature. With carbon we 
know this to be the case, but I take it as settled by elec- 
trical heating that the change is not necessarily an oxida- 
tion. 

The welding of two different materials, such as iron 
and steel or malleable cast iron, presents another diffi- 
culty and possible danger. When such a weld is broken 
we find that the pressure in the plastic state has forced 
the iron over the steel or malleable, which has itself been 
merely slightly melted and cemented to the adjacent 
particles of the iron. This produces what might be 
called a reverse riveting, the bot iron having been up- 
set over the steel and inclosing it tightly, in the place 
of having been upset in a hole,as in ordinary riveting. 
Again, as in all this work, the tensile test is but a poor 
test of quality, and though a weld may have within 10 or 
20s the tensile strength of one of the ‘original ma- 
terials, it is a fallacy to say that therefore the weld is 
within 10 or 20% of the quahty of either of them. Use here 
again determines the serviceableness of the process. 


STEEL TIES are not to be used near the sea or 
over salt soil on the Indian State Railways hereafter. 
It has been found that they corrode very rapidly in 
these places. 


PERSONALS. 


Mr. J: K. W1Lkes has been elected City Engineer 
of Danbury, Conn. 


Mr. C. G. Force has been appointed Chief Engi- 
neer of the Department of Public Works, Cleveland, O. 

Mr. JAMES BAKER, Master Mechanic of the Mount 
Clare shops of the Baltimore & Ohio R. R., died recently. 


Mr. R. H. SouLe has been appointed Superin- 
tendent of Motive Power of the Norfolk & Western R. R., 
at Roanoke, Va. 


Col. E. C. Smita, St. Albans, Vt., Second Vice-. 


President of the Central Vermont R. R., has been ap- 
pointed General Manager, vice Mr. J. W. HOBART, re- 
signed. 

Mr. A. W. Jacont, M. Am. Soc. C. E., has opened 
an office at 136 Liberty St., New York, as a Mechanical 
Consulting Engineer. Power plants, factory equipment 
and all kinds of machinery are his specialties. 


Mr. FrRanK Kino, of Cincinnati, O., has been ap- 
pointed County Engineer for Hamilton County, with office 
at Cincinnati, vice Mr. JAMES HARPER. Mr. KING has 
been First Assistant under Mr. HARPER for some years. 


Mr. W. A. STONE has been appointed Master Me- 
chanic of the Alabama Division of the East Tennessee, 
Virginia & Georgia Ry, and Mobile & Birmingham Ry., 
at Birmingham, Ala. He succeeds Mr. C, L. PETRIKIN, 
who has resigned to become president of a manufacturing 
business. 

Mr. MELLVILLE E. STonE, Vice-President of the 
State National Bank of Chicago, has been appointed 
Chief of the department of foreign affairs of the World's 
Columbian Exposition, The London office of the Expo- 
sition wil] be in charge of Mr. R. S. McCorMick, Secre- 
tary of Legation for England. 


Mr. Davip Brooks, electrician, died at Philadel- 
phia, Pa., this week. Since 1845 he had been employed in 
the construction of telegraph lines, and was engaged im 
conjunction with James D. Rep in putting into operation 
the first commercial line in America. After the Baltimore 
and Washington line had been established by Mr. BRooxks, 
he extended it from Lancaster to Harrisburg, and a year 
later he constructed the line of the Atlantic & Ohio Co. 
between Philadelphia and Pittsburg. In 1851 Mr. Brooks 
went to Mexico, and there built the first telegraph line in 
that country, between Vera Cruz and the city of Mexico. 
Upon his return in the following year he was employed by 
the Pennsylvania R. R. to manage its Philadelphia and 
Pittsburg lines, and in 1854 was made Superintendent 
and Manager of the Atlantic & Ohio Telegraph Co. This 
company was in 1862 absorbed by the Western Union, and 
then he was appointed District Superintendent at Phila- 
delphia, holding that position for five years, when he re- 
signed and devoted himself to the development of his in- 
ventions. 


NEW PUBLICATIONS. 


June Magazines—An article from the pen of Secretary 
Tracy describing “Our New War Ships” is the feature of 
this number of The North American Review. A very good 
summary of the progress made in the past 15 years in build 
ing an American navy is given; but the article is chiefly a 
reply to recent criticism of some of our new vessels in the 
London Times. That journal claimed that the estimated 
speed, coalendurance, and horse power of some of the 
American vessels now under way was based on a smaller 
«mount of boiler-heating surface than was customary in 
British practice. Secretary Tracy spikes this gun by 
showing that the ratio of boiler-heating surface to in- 
dicated horse-power being over one-third greater in 
American vessels. The actual average ratioina large 
number of the latest English vessels is 1.620 sq. ft. of heat- 
ing surface per horse power. The average for 12 of the 
new American ships is 2,155. 

In The Forum we notice that no less than three articles, 
“The New Northwest,” by Senator DoLpu, of Oregon; 
** Our Chance for Commercial Supremacy " and “ South- 
ern Financial Interests,” make extended references to the 
Nicaragua Canal. In each case it is spoken of as an en- 
terprise of enormous financial and commercial import- 
ance to the whole country at large as well as to the 
special sections most interested. 

In Harper’s THEODORE CHILD continues his account of 
South American travel, describing a voyage up the River 
Parana from Buenos Ayres to Asuncion. Engineers who 
contemplate seeking their fortune in South America 
should be interested in this series of articles, which give a 
not very roseate picture of life in Spanish American 
countries. An article which all interested in municipal 
engineering will read with much interest is that on 
“Town and Village Government.” The author places a 
high value on the New England town meeting as a means 
of educating citizens in the responsible work of self- 
government. 

The Popular Science Monthly contains an article on 
“The Manufacture of Wool,” one of a series on the de- 
velopment of American industries since Columbus. The 
author, howeve:, has taken up so much space in describ 


ing the anti-Columbian period of the industry with its 
general nature that he does scant justice to the period 
covered by the title, and devotes hardly two pages to the 
modern processes of spinning and weaving with power: 
driven machinery, which is of greater interest to the en- 
gineer, at least, than all the previous history of the art. 
An article entitled ‘Our Grandfathers Died too Young” 
shows that avery large share of the increase of human 
longevity is due to the achievements of engineers and in- 
ventors in revolutionizing and perfecting the art of mod- 
ern sanitation. We may note also a well-engraved por- 
trait of Nicolaus Copernicus inserted as a frontispiece ‘to 
this number. 


The Slide Rule. By Wm. Cox. New York, 1891, Keuffel 
& Esser Co. 8vo, pp. 30, 66 cis. 

This is a reprint, considerably expanded and with much 
matter added, of some articles which Mr. Cox has con- 
tributed this journal, and which, we need hardly say, are 
regarded as excellent. It constitutes a useful manual of 
the slide rule, and for practical use the best one extant. 


Artistic Homes in Country and City, with Other Ex- 
amples of Domestic Architecture, By ALBERT W. FULLER 
and WM. ARTHUR WHEELER. Architects, 5th and revised 
edition. Boston, Ticknor & Co. Oblong. 4to, pp. 70, helio- 
type plates. $6. 

The reviewer expects a considerable task on taking up 
this bulky volume, but is agreeably surprised to find that 
it consists within, not even of a “rivulet of text,” but 
of plates only, these being preceded by a brief “introduc- 
tory note” only. The plates are diviced into approxi- 
mately equal thirds of extensions, interiors, and floor 
plans, and show some fine effects, especially in the interi- 
ors, but as they are confined to the works of a single firm 
of architects they do not call for critical notice. 


— Who Owns the Lake Beds? F. HODGMAN, Battle 
Creek, Mich., 1891. Review & Herald Pub. Co. Pamph. 
pp. 6. 

This isa reprint of a paper read before the Michigan 
Engineering Society in January last. After discussing 
various judicial decisions, the author concludes: (1.) 
That the beds of non-meandered lakes belong to the 
owners of the adjoining land, and the boundaries are 
fcund the same as if no lake were there. (2.) That the 
beds of navigable lakes belong to the State. (3.) That the 
beds of meandered non-navigable lakes belong to the 
general government. 


—Water-Works Reports.—The following annual reports 
have been received, the gentlemen named being superin- 
tendents unless otherwise specified: Manchester, N. H,, 
C, K. WaLKER; Attleborough, Mass., H. A. BopMAN; 
Clinton, Mas:., H. H. Lowr; Needham, Mass., J. M. 
HopaeE; Little Falls, N. Y., S. E. BaBcock; Woodbury, 
N.J., B. W. CLoup; Harrisburg, Pa., C. D. StuckEr, 
Secretary; Lynchburg, Va., J. B. Page; Savannah, Ga. 
JaMES MANNING; Toledo, O., D. SEGUR, Secretary. 


—Annual Report of the Lowell Water Board and Re- 
ports of Superintendent of Water Works and City 
Engineer. C. L. Knapp, Secretary; G. E. Evans, City 
Engineer. Pamph.; pp. 102, frontispiece and folding sheet 
of tables. 

In addition to the usual matter this report contains a 
discussion of rates, with extended references to and quo 
tations from the “ Family and Meter Water Rates,” given 
in the 1889-90 MANUAL OF AMERICAN WATER-WORKS. 
As was stated in the Introduction to the MANUAL, the 
rates of thirty-three cities given in the 1889 report of the 
Lowell Water Board afforded suggestions in compiling 
the extended tables in the ManuaL. The subject is an 
important one and wortby of the consideration given it by 
the Lowell Board. Thereport describes the new Worth- 
ington 10,000,000-gall. engine, a cut of which is given. 
Filtration is also discussed in the report, the present filter 
gallery described, and shownin plan by a cut. In this 
connection both ENGINEERING News and the MANUAL oF 
AMERICAN WATER WORKS are quite extensively quoted. 
The statistical matter in the report is, as usual, very full 
and valuable. We understand that the report can be had 
by applying for the same. Those interested in water- 
works will do well to secure a copy. 


—Annual Report of State Geologist of New Jersey for 
1890. Board, 8vo, 305 pp. and two maps. Published by 
the State. Mr. JoHn C. SMOCK, State Geologist; Mr. 
Irvine 8S. Upson, Asst. in charge of office, New Bruns- 
wick, N. J. 

This publication is fully up to the high standard estab- 
lished under the wise rule of the late State Geologist, Dr. 
GtorGE H. Cook, who died Sept. 22, 1889. In addition to 
the names above given, the official survey staff is made 
up of Mr. FRanK L. Nason and Mr. C. W. CorNan, As- 
sistant Geologists, and Mr.C. C. VERMEULE, Cartographer. 
Mr. Upson has charge of the distribution of reports and 
maps at the address given. 

To many of our readers the most interesting portion of 
the present report will be found in the work of Mr. VER- 
MEULE on the water-sheds of New Jersey, and a report 
upon the water supply and water-power of the state. 
And in this, as in its earlier publications of this nature, 
the State of New Jersey has set an exampje that cannot 
too soon be followed by all the other state governments, 
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The general result of the observation of stream-flow and 
rainfall is plotted upon a map of the state toa scale of 5 
miles to the inch, showing the water-sheds for each 
stream. While the question of water supply for cities 
and towns has been treated of in the earliest reports of 
Dr, Cook, excepting in the northeastern part of the state, 
that of water-power is new in the history of the survey. 
The map bere issued shows the sources and courses of the 
streams and their relations to towns and lines of transpor- 
tation; but the gaging of these streams for the purpose oi 
ascertaining their available water-power, isa work ne- 
cessarily slow and still in progress. Of the value to the 
community of even approximately accurate data on this 
head no one can doubt. 

In his report on water-supply and water-power, Mr. 
VERMEULE commences by a short sketch of the effort 
made by the State Survey to aid in the development of 
the natural sources of wealth in the state. including, of 
course, its valuable hydraulic resources. Fully appre- 
ciating the fact that a complete study of the stream flow 
means careful and continuous gaging, and a study of 
evaporation and rainfall extended overa long pericd of 
years—a refinement far beyond the present purpose of the 
state and its means for carrying it out—the author has yet 
done most vaiuadle work in this direction The most has 
been made of the means at hand in collecting, sifting and 
arranging data already secured by others, and gages have 
been set up and readings taken on several streams. Con- 
tinuous series of gagings have been obtained for the Paul- 
inskill, Musconetcong, Ramapo, Passaic, Rahway, Rari- 
tan and Great Egg Harbor rivers for nearly one year, and 
on the Pequest for eight months, or enough to show its 
marked similarity to the Paulinskill. On the upper Rock- 
away a three months’ series is on hand; four months en 
the Wanaque; six months on the Pequannock and others. 
On the Passaic a record had been kept since June, 1888, 
of the height of water on the stonedam of Messrs BEatT- 
TIE, at Little Falls. A full canvass of the water-powers 
of the state has been completed south to the southern 
limit of the Raritan water-shed; and this is also true for 
the Maurice and Great Egg Harbor and most of the Ran- 
cocas water sheds, in the southern part of the state. 

In referring tothe abandonment of water-power for 
driving the many iron forges of Morris County and the 
sawmills all over the state, Mr. VERMEULE points out 
that the power is not at fault. Blast furnaces have made 
iron forges unprofitable with any kind of power, and the 
destruction of forests in the neighborhood of sawmills 
have driven these out, or have made it necessary to set 
up steam milis among the timber ard remote from 
streams. The single water-power plant of the Dundee 
Co., at Passaic, is equal to all the abandoned forge- 
powers; and the Warren Paper Co.'s 700 HP. plant, re- 
cently erected at Musconetcong, is equal to at least 30 of 
the abandoned sawmills. In other words, water-power is 
not being abandoned in New Jersey, but it is being more 
efficiently applied. 

In outlining his proposed line of investigation Mr. VER- 
MEULE gives the following general heads as those adopt- 
ed: A study ofjjstreamflows; description of water-shed 
and ordinary and dry-season flows; deep and shallow well 
supplies; quality of waters; a review of existing water 
supply; water-powers of the state, and a compilation of 
court decisions affecting the ownership and use of rights 
in water in the state. 

We cannot, in the space at our disposal, even give an 
abstract of the more detailed reports of Mr. VERMEULE 
upon the various streams already above named. This 
poriion of the report alone covers over 120 closely-printed 
octavo pages, and its nature issuch that it cannot be 
usefully condensed. In discussing the flow of streams, 
however, the author calls attention to the fact that while 
we have considerable data upon evaporation from water 
surfaces, we have very little on evaporation from the 
ground and the daily consumption of water by crops. 
Mr. TWEEDDALE, C. E. (Kansas State Board of Agricul- 
ture Report, Dec. 31. 1889), concludes, from Risler’s,tables of 
water consumption by crops, that from seed-time to har- 
vest cereals will take up 15 ins. of water and grass 37 ins. 
of water. These figures agree with irrigation practice, 
and also explain the lew summer flow Of Streams ina 
highly-cultivated water-shed. Mr. VERMEULE gives use- 
ful rules, at some length, for computing storage and 
growing periods, computing summer and autumn flows, 
replenishing periods und value of computed flows. 

In referring to developed and undeveloped water-power 
and storage, the report gives a number of sites along the 
Delaware and Rockaway rivers, and concludes with a 
long list of water-powers in Northern New Jersey on the 
various rivers of that section. 

The general report continues with special reports on ar- 
tesian and other bored wells and the reclaiming of land by 
drainage. A large part of the report is also devoted to 
notes on active iron mines, by Mr. FRANK L. Nason, ac- 
companied by maps showing these mines and other 

features connected with the iron industry. 


TRADE PUBLICATIONS. 


—Price List of Engineering, Mining and Surveying In- 
struments. Philadelphia, 1891: Young & Sons, 7 x 3 ins., 
23 pp. 
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—The Berlin Iron Bridge Company, of East Berlin, 
Conn.—New catalogue of general iron construction. The 
many illustrations of actual work performed by this com- 
pany, with a concise description of each one, are espe- 
cially commendable for their artistic merit, and surpass 
in clearness and usefulness, from the engineer’s stand- 

+ point, any illustrated traie publications of this character 
that has yetcome to our hands. The list is a very long 
one, but is chiefly devoted to roofs, floors and iron build- 
ing generally. 


SOCIETY PROCEEDINGS. 


International Association of Car Accountan‘s.— 
The sixteenth annual convention will be held at Denver 
June 16 and 17. A program will be sent on application to 
Mr. 8. P. Sechrist, Secretary, 92 Pine St., New York. 


New England Water-Works Association. —The 
New York, New Haven & Hartford R. R. Co. will sell 
round trip tickets to the annual convention at Hartford, 
June 10 to 13, at the rate of a fare andathird. The Bos- 
ton & Albany, Fitchburg, New York & New England 
and Old Colony R. R. Co.’s will issue tickets on the cer- 
tificate plan at the same rate. It has been prev‘ously an- 
nounced by circular that a reduction in fare would not be 
given, but it has finally been secured. For further partic- 
ulars address R. C. P. Coggeshall, Secretary. New Bed- 
ford, Mass. An outline of the program for the meet- 
ing was given in these columns last week. 


Master Car Builders’ Association.—The following 
are the committee reports te be presented at the annual 
convention to be held at Cape May, N. J., beginning at 10 
A. M., June 9: 


1. Metal for Brake Shoes—G. W. Rhodes, B. K. Ver- 
bryck, E, B. Wall. 

2. Lettering Freight Cars—E. W. Grieves, G.W. Demar- 
est, ft. D. Wade. 

3. Steam Heating and Ventilation of Passenger Cars— 
J.N. Barr, T. A. Bissell, J. W. Marden, J. C. Barber, W. 
H. Lewis. 

4. Steel Plate and Malleable Iron in Car Construc- 
tion—Wnm. Forsyth, John Mackenzie, E. D. Bronner. 

5. Wheel Guarantce—J.J. Hennessey, TLomas Suther- 
land. 

6. Joint Car Inspection—A. M. Waitt, H. C. McCarthy, 
S. Irvin, H. Middleton, Wm. Garstang. 

7. Air Brake Standards, and Inspection and Care of 
Air Brakes on Freight Cars—J. 3S. Lentz, Wm. Turreff, 
N. W. Sample. 

8 Report of Executive Committee on Plan for Mainten- 
ance of M. C. B Coupler Standards. 

9. Report of Executive Committee on Journal Boz, 
Bearing and Lid for &,000-1b. Cars. 

10. Report of the Arbitration Committee. 

Wednesday, June 10, will be devoted to the revision of 
the Rules of Interchange, unless otherwise ordered. 

For the convenience of members of the Association the 
Pennsylvania R. R. will run a special train from Phila- 
delphia to Cape May on Monday, June 8, leaving Camden 
about 8 P. M. Jno. W. CLoup, Secretary. 


Western Railway Club.—At the meeting on May 19 
the first subject discussed was “Air Brakes in Inter- 
change.” Messrs. Wm. Forsyth, Rhodes and Grieves op- 
posed the recommendation recently adopted by the 
Central Railway Club, that the owner of acar equipped 
with air brakes should be responsible for repairs to the 
brake equipment made on a foreign road, when said re- 
pairs were made necessary by damage done on foreign 
roads. It was flually recommended that a code of rules 
for the interchange of air-brake cars should be adopted, 
providing for the refusal of cars with air brakes not in 
good working order. and specifying what should be con- 
sidered “‘good working order.” The stenciling on brake 
cylinders and auxiliary reservoirs for showing dates of 
cleaning, oiling and testing, recommended by the Central 
Railway Club, was approved. A paper on “Steam Heat- 
ing of Trains,” by Prof.W.S. Johnson, of Milwaukee, was 
read anc discussed ; an abstract will be found elsewhere. 

A short discussion on the working of steel then took 
place. Mr. Barr called attention to the samples of steel 
recently sent out by the Shoenberger Steel Co. to illus- 
trate the serious injury done to steel by working it ata 
blue heat. He intended to enforce a rigid regulation in 
the Chicago, Milwaukee & St. Paul shops, that a steel 
plate shall never be worked unless either cold or red 
hot. 

Mr. Gibbs spoke of the increase in tensile strength and 
decrease in elongation in fire-box sheets after,Jong service 
through the absortion of carbon. He had recently tested 
a cracked fire-box sheet which showed an increase in ten- 
sile strength of 3,000 Ibs. and a reduction in elongation of 
8. The contrast was as follows: 


removal. 


Tensile strength, Ibs........... 
Elongation, per cent.............. gies 


The analysis showed that the carbon had undoubtedly 
increased, although hardly enough to account for the 
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change in physical behavior. Mr. Rhodes said that this 
showed why the railways were generally particular to 
have low tensile strength and sufficient elongation in new 
plate to permit with safety the usual hardening in service. 

The subject of joint inspection-~was then brought up; 
and it was stated that the general offices of the roads cen- 
tering at Chicago had asked the heads of the car depart- 
ments to again try and formulate some plan. It was 
finally voted that a meeting of the members interested 
should be held at the Cape May convention immediately 
after the report of the joint inspection committee of the 
Master Car Builders’ Association. 


American Society of Civil Eneineers.—The regular 
monthly meeting was beld June 3, Vice-President A 
Fteley in the chair. 

A short paper on “A Cheap Covered Reservoir,” by Mr 
A. D. Foote, was read by the Secretary. The reservoir is 
at Boise City, Idaho, the domestic cold water supply of 
which is taker from shallow artesian wells on the flank 
of a mountain above the city, which overflow at about 

75 ft. above the city and supply about 1,000,000 galls. per 
day. A chamber has been excavated in the soft sand- 
stone rock, 125 ft. long, 20 ft. wide and 7 (t. high. The in- 
side is plastered with a cement mortar of 3 sand to 1 Port- 
land cement. To support the roof « row of brick pillars 
has been built through the middle, 8 ft. c. to c., and each 
pier 20 ins. square. The following papers were also read: 
“Neat Tests vs. Sand Tests for Portland Cement,” by Mr. 
S. Bent Russell,and “Notes on Cement, Mortars ond 
Concretes,"’ by Mr. W. U. Grant. 

In the discussion Mr. J. F. Crowell referred to the value 
of the latter paper in pointing out the difficulties encount- 
ered in practical work ang with ordinary workmen. The 
proper mixture of mortar is very important, but difficult 


to obtain, and tests of the mortar should be made. He 
considered sand tests to be necessary. Mr.C. BR. Brush 
thought a good deal depended upon the engineer. If he is 


strict in requiring all cement to come up to the specified 
standard and in rejecting all other, he is pretty sure to 
obtain what he wants, while if it is thought he will give 
way under threat of stopping work, etc., alower grade is 
liable to be furnished. Neat and sand tests are both re- 
quired. Shert-time tests should be used to decide the ac- 
ceptance of the cement, and the long-time tests also carried 
outasacheck. Mr. Fteley stated that to eliminate free lime 
from cement by aeration the cement for the Vyrnwy dam 
of the Liverpool (England) water supply was spread upon 
7 galleries in a house built for the purpose, each gallery 
having a capacity of one day's supply and having a floor 
of slats that could be turned by a lever. Each day the 
supply was taken from the bottom gallery, the cement on 
the second gallery dumped into the firat, and so on, afresh 
supply being then placed on the top gallery. In this way 
the cement was gi en a thorough aeration for 7 days 

The following candidates were declared elected: 

Members: Bernard F. Booker, Assistant Engineer, A. T. 
& S. F. R. R., Topeka, Kan.; Thomas M. Jackson, West 
Virginia State University, Morgantown, W. Va.; John H. 
Morton, D & R. G. R. R., Denver, Col.; Geo. W. Vaughn, 
Consulting Engineer, A. T. & 8. F. R. R., Leavenworth, 
Kan. Associate Members: John F. Healy, Assistant En- 
gineer, Alabama Great Southern Ry., Birmingham, Ala.; 
PD. E. Moran, with Sooysmith & Co., New York, N. Y.; 
Thomas K. Thomson, Engineer of Bridges, Norfolk & 
Western R. R., Kenova, W. Va.: Albert L. Webster, * ew 
York, N. Y.; James K. Wilkes, Assistant Engineer of 
Sewers, New Rochelle, N. Y. 


The Annual Convention of the American 
Society of Civil Engineers. 





(Continued from page 519.) 


On May 23 the business meeting of the convention 
was held, and the first business was the report of 
the committee appointed on the first day of the con 
vention to report on the best method of appointingthe 
Nominating Committee for offices for 1892. Under the 
new constitution each convention must decide for itself 
how to appoint this nominating committee. The commit- 
tee recommended the division of the membership into 
seven geographical districts, giving an approximately 
equal number of members in each, the members present 
from each district to present three names, one of whom 
shall be elected bya ballot of all the members present, 
the president to select names for any district for which 
no names are presented. The suggested plan gave rise to 
considerable discussion, it being claimed, on the one hand 
that it was complicated, that a packed ticket could be ar- 
ranged as eastly as by the old plan, and that the districts 
should elect their own representatives; while, on the 
other hand, it was claimed that the socie‘y at large had 
as much interest in the election of the members of the 
nominating committee as the separate districts have. 
Mr. NortH moved an amendment that each district 
should nominate a member, the nomination being equiva- 
lent to election, but the amendment was lost. Mr. SKINNER 
stated that the idea of the proposed plan was that the 
districts should provide the candidates and the society 
in convention bas its cholce from these candidates. Mr. 
Francis thought that the committee had given the 
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matter careful thought, and that therefore their plan 
should be tried, as it is not binding on other conventions. 
The report was adopted. 

The members then assembled by districts and nominated 
three candidates each, or 21 in all. These names, with 
their districts, were then written on the blackboard and 
blank ballots passed round, on which each corporate 
member wrote one name for each district The seven 
districts and the names of the elected members of the 
nominating committee (the name being in each case the 
first of the three presented) were as follows: 

No. 1.—New York City and 50 miles around; 265 mem- 
bers. Mr. P. F. BRENDLINGER. 

No. 2.—New York, New Jersey, Delaware, Canada and 
foreign; 154 members. Mr. Gro. 8, FIELD, 

No. 3.—Maine, Vermont, New Hampshire, Connecticut, 
Massachusetts and Khode Island; 131 members. Mr. 
HENRY MANLEY,. 

No, 4.—Pennsylvania, Maryland and District of Colum- 
bia; 162 members. Mr. WM. METCALF. 

No. 5.—Ohio, Indiana, Illinois, Wisconsin and Michigan; 
145 members. Mr. C. L. STROBEL. 

No. 6.—Minnesota, lowa, Missouri, Kansas, Nebraska, 
North Dakota, South Dakota, W yoming, Colorado, Idaho, 
Utah, Washington, Oregon, Nevada and California; 178 
members. Mr. W. 8. LINCOLN. 

No. 7.—Virgipia, West*Virginia, Kentucky, Tennessee, 
North Carolina, South Carolina,Georgia, Florida, Alabama, 
Louisiana, Mississippi, Arkansas, Texas, New Mexico, 
Arizona and Indian Territory; 108 members. Mr. O. H, 
LANDREIH. 

Mr. MeTCALF then presented a rgsolution in the line of 
his remarks during the above discussion, requiring the 
secretary to issue blank ballots before the next conven- 
vention, members to fill in the names of proposed mem- 
bers of the nominating committee, and the ballots to be 
opened at the convention. This gave rise to an animated 
discussion as to the status of the Board of Direction, 
whether it bas control of the scciety or is subject to in- 
structions from the society. Mr. SHINN stated that the 
board is legally ard morally responsible for the financial 
affairs of the society, and that therefore the proposed 
plan cannot be carried out unless the board authorizes 
the necessary expenditures, He did not think the con- 
vention legally competent to give instructions to the sec- 
retary of the society. Eventually the .resolution was 
modified and adopted as follows: 

** Resolved, That at leust 50 days before the next annual 
convention the secretary shal) issue, under the orders of 
the Board of Direction, a blank ballot indorsed ‘ Nomi- 
nating Committee’ to all members of the society by dis- 
tricts as adopted at this convention. Upon opening the 
ballots at the next convention that convention is re- 
quested to select from each district one of the names pre- 
sented from that district, and it is recommended that the 
ballots be limited to the three names having the highest 
number of votes in each district.” 

Mr SHINN then read the report of the committee 
on the proposed engineering convention at the Colum- 
bian Exposition. The object of the committee is to pro- 
vide headquarters for engineers visiting the Exposition 
at Chicago in 1893, and to arrange for an international en: 
gineering congress. It was recommended that the local 
societies co-operating in the proposed arrangements 
should each elect one member of the joint committee; 2 
members each by the American Society of Civil Engineers, 
American Society of Mechanical Engineezs, American In. 
stitute of Mining Engineers and American Society of 
Electrical Engineers, and 3 members by the Western 
Society of Engineers. The report was adopted. The 
secretary then presented a subscription list for the monu- 
ment to the late Capt. Eaps. 

Reports of standing committees were then presented. 
The Committee on Units of Measurement presented a 
progress report, Mr. EGLESTON writing that owing to his 

departure for Japan he had not had time to do any but 
preliminary work in the matter. The committee wag 
continued. The Committee on Impurities of Water Sup- 
ply also made a progress report and was continued. The 
Committee on Rail Sections reported progress. Mr. Bou- 
SCAREN stated that no meeting of the committee had been 
held since the last convention, but that all the work done 
had been by correspondence. The committee was con- 
tinued. The Con:mittee on the Causes of Failure of the 
South Fork Dam presented its report, which has been 
ready for some time, but held back until matters before 
the courts in connection with damage cases had been con- 
cluded. The committee visited the site as soon as railway 
communication had been reopened, and made a very care- 
ful examination of the dam and a thorough investigation 
astothe causes of the failure. There were 2,250 persons 
known to have lost their lives, 1,675 bodies were recovered, 
of which 1,025 were identified. The loss of lite probably did 
not excsed 2,509, while the loss and damage {o property 
amounts to between $3,000,000 and $4,000,000. The report 
gave a full history of the dam since the surveys made by 
Mr WELSH in 1834, with the specifications and prices of 
the work done in 1839 under the Canal Commissioners, 
and included a detailed statement by Mr. PARKE, an 
engineer who was on the spot. The committee estimated 
that the dam was strong enough to resist the pressure of 
the water, but was washed by the overflow until it was 


so weakened as togive way. The failure was therefore 

mainly due to the insufficient capacity of the spillway, 

as if it bad been large enough the water would not have 

flowed over the dam. The report was accepted, and the 

thanks of the society voted the committee for its work. 

In the discussion Mr BRENDLINGER stated that he had 

taken careful levels about a year ago, andin his opinion 

the crest of the dam was lower at the middle and thus 

let the water over sooner than ifit had been level. He 

estimated that the fish screens took up 42 of the spillway. 
The new material which he saw put in during 1880 
was not rolled, but simply thrown down like a 
railway bank. Mr. COLLINGWoop stated that he 
hai also taken levels, but as both his and Mr. 
BRENDLINGER’S were taken a year after the accident he 
thought the committee’s levels, etc., should be taken as 
more reliable, He was convinced that there was no great 
depression in the middle, and there was evidence that the 
water did not begin to goover at the middle but at dozens 
of places all along the little ridge which had been thrown 
up by a plow, and that afterward it flowed over fora 
width of 200 or 300 ft., while men walked through it for 
balfan hour. The water did not run over the ends of the 
dam atall. Col. MERRILL said he had been told that it 
ran over first at the middle toa depthof 18ins. Mr. J. B. 
FRANCIS, cne cf the members of the committee, stated 
that the dam had been lowered about 2 fit. along the 
middle part in order to widen the roadway on top from 10 
ft. to 15 or 20 ft , the ends rising to the original level. He 
did not think that taking the figures of the other gentle- 
men would alter the ultimate result of the investigation. 
Full particulars of the accident and of the construction of 
the dam have been given in ENGINEERING NEws. After 
the presentation of this report the business meeting ad- 
journed, and the regular meeting of the convention pro- 
ceeded with. 

A paper entitled ‘A Memoiron Water Meters” was 
read by the author, Mr. Joun THOMSON. The paper re- 
ferred to the early history of water meters, and the inven- 
tions patented since 1824in England, and 1837 inthe United 
States. Tables were given of the meters, taps, etc., by 
states and by cities, compiled from ENGINEERING ews 
** Manual of American Water-Works, 1889-90.” There are 
but two general types of water meters: 1, the positive dis- 
placement type, the principle of which is the successive 
filling of a chamber and the displacing of the fluid there- 
from by mechanism capable of being acted upon by pres- 
sure; 2, the inferential ty pe, which infers the total quan- 
tity, not by measurement of bulk, but by lineal velocity or 
by pressure. The writer consicered that for all practical 
purposes, in ordinary public service, ameter which will 
register to within 5or 7% of accuracy between fair mini- 
mum and maximum rates of discharge, is amply accurate 
for the purpose. He did not think the meter of the future 
had yet been designed, but thought the rotary would sup- 
plant the reciprocating piston and the inferential meters, 
There was no discussion of this paper. An editorial note 
on this paper was givcn in our issue of May 30. 

Mr. JoHN M. Goopwin then mide some remarks on 
“The Proposed Lake Krie & Ohio Kiver Ship Canal,” partic. 
ulars of which canal, taken from a report made to the 
Pennsylvania legislature in February were given in 
ENGINEERING NEws, March 21, 1891. The distance from 
Conneaut Harbor on Lake E: ie, to the Beaver. River will, 
be 103 miles, and there will be direct access to Pittsburg. 
The depth will be 15 ft. over lock sills. In regard to the 
commercial necessities for the canal, if the present growth 
of the steel and iron trade of Pennsylvania continues 
more than twice the present amount of ore must be 
brought from the lake ports, which cannot be done by 
rail. The average ore cargo at Ashtabula is 1,500 gross 
tons, which is stored in the ship length of 215 ft., while on 
the railway it occupies 77 cars 33 ft. in length. The rail- 
ways cannot get these long trains to the furnaces, as 
when the head of the train is at the furnace the other end 
is at a considerable distance. Tois is one of the reasons 
which limits the capacity of the railways, while all the 
lines running south from the lake have to climb grades 
of 60 ft. tothe mile. The old canal was abandoned, as 
owing to quicksands the summit level had to be changed, 
with a4 ft. lock at each end, and no water could be ob- 
tained. Water had to be pumped into the canal 
by a bucket wheel. This canal gave no access to 
Pittsburg. At the time the old canal was in 
operation coal trains consisted of 26 to 28 gondola cars, 
carrying 11 tons each. and Mr. GooDWIN stated that he 
had scale weights of 75,000 cars of the present type, show- 
ing that the average load is now less than 39,000 lbs. of ore. 
Mr. NorTH thought that there was too great a tendency 
among American engineers of water transportation pro- 

jects to reduce the depth of the canals. and that the pro- 
posed depth of 14 ft. of navigation would not be suffizient 
for such a canal and traffic. A depth of 22 or 23 ft. would 
be better, and would reduce freight. The capacity of a 
ship varies with the cube of itsdepth. In reply, Mr. Goop- 
WIN stated that the steamship Cambria, 280 ft. long, 40 ft. 

beam and 20 ft. depth of hold, has a capacity of 2.319 gross 
tons with a draft of 16 ft. 2 ins., and 1,800 tons with a draft 
of 12 ft. Vessels could earn more money by loading a foot 
less, burning less coal and running at lower speed. The 
rate for lake ore from Marquette to Cleveland and thence 

by rail to Pittsburg is $2.05 per ton, while by steamer all 


the way it could be carried for $1.25 per ton. He thought 
the government would carry out the work and make it a 
free canal. The meeting tnen adjourned. 

The banquet was given in the evening, about 120 persons 
being present. Although the “grand march” did not be- 
gin until 8 Pp. M., instead of 7 P. M., according to pro- 
gramme, the arrangements were managed better than 
they have been on some previous occasions, and the affair 
concluded about midnight. The dinner was fairly good, 
but there was some expression of opinion to the 
effect that the prices for tickets, $6 for men and $4 
for ladies, were higher than they should h»ve been, The 
speeches were mostly brief and not particularly note- 
worthy, for engineers are not, as arule, remarkable for 
rhetorical effects. The toasts were as follows: ‘The 
American Society of Civil W ngineers,” President OcTAVE 
CHANUTE ; “Chattanooga, the Gateway of the New 
South,” Gen WARNER; “The Engineering Press,” H. G. 
PrRovT; “The Military Engineer, in War ard in Peace,’ 
Col. W. E. MERRILL; “Our Guests,” Judge Key; “Our 
Summers in the Mountains,’ Cuas. B. BrusH; “ Our 
Pailways.”’ Geo. B. NicuoLson; “‘ The Mission of the En- 
gineer,” WM MetTca.F; “Woman,” Capt. ht. W. Hunt. 
On the whole, a pleasant time was spent. 

Oa May 25 the session commenced about 9.30 a. M., with 
asmall attendance. A brief abstract of a paper by Mr. 
WarpD BALDWIN on “Stresses in Railway Bridges or 
Curves,” was presented by the Secretary, the paper being 
of too mathematical a character for reading. A reso- 
lution put by Mr. METCALF was carried, to the effect that 
the Board of Directors be reauested to consider the prac- 
ticability ot setting aside te entrance fees from new 
members to pay off the debt on the society building. An 
exceilent paper on “Secti-n3 and Mechanical Conditions 
of Car Wheels” wasthen read by Mr. P. H. GRIFFIN. 
He considered that in comparison with the attention 
being paid to track and rolling stock equipment, 
not enough attention is being paid to the proper 
design and construction of the wheels which carry the 
rolling stock upon the track. Of this paper we shall pub- 
lish an abstract. Mr. GrirFtn stated in answer to a 
question that the depth of chill is 54gin., so that in turn- 
ing a wheel -1n. can be taken off, reducing the diameter 
of the wheel Lin. A paper by Mr. LATHAM ANDERSON on 
“The Single Trap System of House Drainage’ was then 
presented. The author described the present system, the 
Murphy system, and proposed a single-trap system. Tois 
included the abolition of all local traps except grease 
traps to sinks, which are so arranged as not to be air 
traps; a single trap between the sewer and the bouse, with 
a metal flap valve just below it; a main up-take 
house vent, and no inlets for outer air. This 
would effectually exclude sewer gas. Fresh-air iniets 
near the grout.d are inadvisable, the air near the ground 
beingimpure. The overflow pipes of wash-basins are the 
foulest part of the drainage, and the plan proposed in- 
cluded vertical overflow pipes in the basins, which could 
be cleaned by brushes attached to wires. Mr. C. B. 
BRUSH thought the proposed plan open to serious objec- 
tion. ‘The dangerous gases do not come so much from the 
sewer, but are generated in the pipes, and he doubted the 
advisability and necessity of the trap at the entrance to 
the house. There should be complete and free circulation 
to the roof, as at present, with special pipes running up 
from and ventilating the traps. If basins are not 
used vr a house is closed for a few weeks, water 
should be allowed to run through the pipes for some 
tine. The criticism of ground inlets for fresh air 
he considered good. Mr. COLLtInewoop referred to 
the advantages in point of cleanliness of the proposed ar- 
rangen ent of overflow 'ipes to basins. The next paper 
was “A Trip through the Big Horn Cafion,” by W. E. 
GILLETTE, which was read by the Secretary. It was de- 
scriptive merely, after the style of a magazine article, and 
as turther particulars of engineering interest are prom 
ised, including maps and estimates of cost of a railway 
through the cafion, the publication should be deferred 
until such information is furnished. The cafion is 50 miles 
long, in Montanaand Wyoming. Almost at the com- 
mencement the sides rise vertically 500 ft., and the talus 
extending 25 to 100 ft. is washed away in places, the cliffs 
rising directly fromthe water. At one point the vertical 
walls were 600 ft. high, with a siope of 40° rising 
beyond for 200 ft.. while in the Devils cafion the 
walls were 1,000 ft. high. There is one good 
ford, and one trail leading out from the cafion on both 
sides. At the steepest rapid the width of water is 40 ft.,the 
usual width beizyg 200 to3'0 ft. Mr. Frep Brooks then 
presented a paper by Mr. DESMOND FITZGERALD on “ The 
Yield uf the Sudbury River Watershed in the Freshet of 
February 10 to 13,1886” This freshet was caused 
by one of the most disastrous rain storms that 
has occurred in New England. About 8 ins. of 
rain fell over Rhote Island, which included the cen- 
ter of the storm. In Massachusetts it was less 
but a creat deal of damage was done. The area in which 
over 8 ius. of rain fell was 750 sq. miles, 750 sq. miles be- 
tween 7 and 8 ins., 1.500 sq. miles between 6 and 7 ins., 1,850 
sq. miles between 5 and 6 ins., and 2,750 sq. miles between 
4 and 5 ins., or 7,600 sq. miles with over 4 ins. of rainfall. 
The ground was frozen,and was covered with about 2 ins. of 
melted snow, The rain on this watershed was 4.64 in., or 
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a total of 6.64 ins. precipitation including the snow. The 
watershed is one of the sources of water supply of Bos- 
ton; it is 25 miles west of the city, and h s anereacf 
about 75sq. miles. About 3&* of its surface is covered 
with woods. The maximum yield per 24 hours was equal 
to }.54ins. indepth upon its surface. The dams of the 
Boston water supply are proportioned for a continuous 
flow per day of 6 ins. in depth over these watersheds. Mr. 
FRANCIS remarked upon the importance of the paper, and 
the necessity of providing sufficient outlet for water from 
such storms. Mr. COLLINGWOOD stated that there ought 
te be more information on the questions of rainfall and 
flow of streams as matters of record of great value to the 
hydraulic engineer. The remaining papers were then read 
by title. 

On motion of Mr. E. P. Nortu, a vote cf thanks was 
tendered \o the Chattanooga ccmmittee of arrangements 
for their attention to and entertainment of the society, 
to Mr.S WuHinery, M. Am.Scc.C. E., for his indefatiga- 
ble woik to promote the pleasure and convenience of the 
members, and to the other engineers and railway men for 
the courtesies extended. The convention then adjourned. 

There was but one exhibit, that being the Goldie rail- 
way spike (ENGINt EKING NEws, Nov. 23, 1889), well made, 
nickel-plated specimens of which were distributed by Mr. 
GoLpI1E, the inventor. ‘This spike has sbarp, clean edges 
and smeoth surfaces, each reducing the tendency to 
crush and tear the fibers of the wood when being driven, 
and giving it aconsequently better hold in the tie than 
the ordinary rough spike. Among the souvenirs distrib- 
uted were an illustrated pamphlet on Chattanooga : nd its 
industries, and a hunosomely bound book of the classes 
and courses of Cornell University. 

The place eelectee for the convention, on the summit of 
Lookout Mountain, was an exccllent one, being pleasantly 
located amid beautiful scenery and away from the dis- 
tractions of a manufacturing city, while within easy reach 
were the city and manufactories of Chattanooga and 
many other points of engineering and general interest, 
including the electric railway, the broad-gage railway, 
which winds its way up the mountain with grades of 3; 
the incline cable railway, with a grade of 33%, and the 3-ft. 
gage railway, which has come bold features of construc- 

tion. The Lookout Inn is a new and large hotel with a 
capacity of about 650 persons, and is well situated and well 
managed. Ample accommodation was afforded the mem - 
bers and guests, and everything was done for the comfort 
and convenience of the party. The meetings were held in 
a@ very suitable and pleasant room, and they were well 
attended and well managed, the business being carried on 
with commendable promptness. The convention was a 
thorougbly pleasant and successful affair, and everybody 
appeared to be pleased and satisfied. 

It is a singular fact that the daily papers of the South, 
with the xception of those of Chattanooga, paid no at- 
tention to reporting the proceedings of the convention. 
The proceedings of labor organizations and employees’ 
associations are reported more or less fully by the daily 
press throughout the country, while those of such an 
important association as the American Society of Civil 
Engineers are practically ignored. This fact was com- 
mented upon by some of the members who are most 
interested in the welfare and growth ox the Society, and it 
appeared to be the opinion that the standing of the Society 
and its close connection with matters of public interest 
are not yet generally understood as being those of a body 
which is of national importance. 

Chattanooga is a city of growing importance and is a 
large railway center. It has a population of 50,0U0, in- 
cluding the suburbs, with taxable values of $15,000,000. 
There are 227 industrial establishments, representing a 
capital of about $10,275 000, employing nearly 8,000 work. 
men at a cost of $3,650,000, and having an annual output 
of $12,228,000. The city has a system of sewerage designed 
by the late Mr. CHEESEBROUGH, M, Am. Soc. C. E., on 
which $200,000 have alieady been expended. Many of the 
streets are paved, and bonds for $500,000 have been voted 
for 20 niles of street work. Main St. is being paved 
with granite blocks on concrete foundation, and a 
double-track street raiiway with girder rails on 
chairs. is being laid at the same time. There are sev- 
eral street railways and electric railways to the suburbs, 
and the city has also water supply, gas and electric light, 
and other public improvements. There are two rail- 
way stations, at which 52 trains arrive and depart daily, 
and the annual freightage amounts to about 6,798,400 tons. 
The Belt Railway is an important feature in the develop- 
ment of the industries of the city, having about 50 miles of 
line, connecting the several roads which enter the city, and 
having spur tracks into all the manufacturing etablish. 
ments, so that any factory, etc., can receive and ship 
freight direct. Mxtensive improvements are to be made 
on this line and on the broad-gage road up Lookout 
Mountain (Chattanooga & Leokout Mountain R. R.), 
which has been acquired by the Belt Line. The new 
bridge across the Tennessee River to North Chattanooga 
was described and illustrated in our issue of May, 16, 1891. 

A party of about 23 visited Birmingham, Ala., leaving 
Chattanooga at 9 a. M. May 26, by the Alabama Great South 
ern R. R., which is one division of the Cincinnati, New 
Orleans & Texas Pacific Ry., or the Queen & Crescent 
route. The observation car of Mr, Geo. B. NICHOLSON, 





Chief Engineer of this route, had been run from Cincinrati 
to Chattarooga with the special train, as already noted, 
and Mr. R. MontFort, Chief Engineer of the Louisville © 
Nashville R. R., who was one of the party, very kindly 
provided his observation car and a day car for the use of 
the party from Chattanooga to Birmingham, and thence 
north to Nashville over his road, thus giving very 
comfortable facilities for traveling and for seeing the 
construction of the road and the scenery along 
the line. A stop for dinner was made at Attalla. 
Birmingham, 143 miles, was reached about 3:30, and a re~ 
ception committee conducted the party to the Caldwell 
House, and later took them for a ride on .he Highland 
Avenue & Belt Line, one of the numerous city and su- 
burban steam dummy lines for which Birmingham is 
noted. The city is in process cf development and has not 
yet acquired an appearance of completeness. It is sub- 
stantial looking, however, having many brick and stone 
buildings, good office buildings, wide streets, brick paving 
in some places, and several local industries. Its popula- 
tion is about 50,000. A number of railways center here. 
Some of the streets are carried across the tracks by 
bridges, with viaduct approaches, and other bridges are 
to be built for the same purpose. The dummy lines run 
through the streets, and are operated by engines with 
4 coupled wheels, some having a Bissell truck under the 
tank. Some ofthe cars are open, with transverse seats; 
others are closed, and have seats along the sides. Some 
of the trains consist of 4 cars. A pleasant reception was 
tendered the party in the evening by the Alabama Club, at 
its rooms, but owing to the short notice of the arrival of the 
visitors the attendance of members of the club was rather 
small. On May 27 the party started in a special train for 
a trip over the Birmingham Mineral R. R. for the purpose 
of visiting some of the ore mines and steel works around 
the city. The train consisted of the 2 special cars anda 
refreshment car provided by the Birmingham Business 
Men’s and Industrial Association, members of which were 
present to help the visitors to obtain a good 
impression of the importance of Birmingham and its 
interests. The Birmingham Mineral R. R. is owned by 
the Louisville & Nashville R. R. and has about 165 miles 
of track connecting the numerous outlying manufacturing 
districts, such as Ensley, Bessemer, Gate City, etc., with 
the main lines of railway, and having +pur tracks to the 
steel works, ore mines, manufactories, etc. A stop was 
made at the Eureka ore mines, where the rock is got out 
from an open quarry and from tunnels, and another very 
brief stop was made at the Ensley furnace. It was un- 
fortunate that time and pressure of business required the 
party to hurry away so soon, a3 there is very much of in- 
terest to see in this wonderful mineral region. Negotia- 
tions are now in progress looking to the erection of a 
combined open-hearth and Bessemer steel plant 
by the Tennessee Coal & Iron Co., at a cost of 
$800,000. A vote of thanks was tendered to the 
local committee for their hospitality, and the two 
special cars were then attached to the 11.20 a. M, 
northbound express to take the party to Nashville, which 
was reached about 7.30 P.M. Mr. MONTFORT enterta ned 
the party at dinner in his private car, and did everything 
to make the trip pleasant and agreeable to his guests, 
who were unanimous in their appreciation of his courte- 
sies. At Nashville the party proceeded to the Duncan 
House on the electric cars, being particularly struck dur- 
ing the ride by the frequent and vivid flashes of lightning 
from under the car, il.uminating the whole width of the 
strect. 

On May 28 the visitors were taken in charge by Mr. OLIN 
H. LANDRETH, professor of civil engineering at Vander- 
b.lt University, and Col. CuaRLes A. LocKE, both local 
members of the Society. who provided carria,es and drove 
the party to different points of interest, including the 
Cumberland River bridge, the State House, the masonry 
reservoir of the water-works (from the top cf which 
there is a fine view of the city and surrounding country), 
and then to Vanderbilt. University. This is a very tine 
institution, with handsome and well-equipped buildings, 
situated in park-like grounds. The civil and mechanical 
engineering departments, the latter of which is under the 
charge of Professor MAGRUDER, were of especial interest, 
the class-rooms, engine and boiler rooms, shops, testing- 
room, etc., being all visited and examined. The visitors 
were then pleasantly entertained at luncheon at the resi- 
dence of Mr. and Mrs. LANDRETH, and again regretted 
that they had to hasten away from the hospitable 
attentions paid them during their visit to the South. 
Nashville is a prosperous looking business city, and has 
very fine suburban residence districts. Itis a compara- 
tively old city, and therefore more attractive and artistic 
in several ways than the newer towns of the South. Its 
appearance is from a distance rather spoiled by the smoke 
from the neighboring factories and works, but thisis an 
objectionable feature common to all towns where soft 
coal is used for fuel. The city is well provided with elec. 
tric cars, using the overhead wire system, and bigh speeds 
are attained and steep grades surmounted. A _ runa- 
way accident occurred, however, on the day of the 
party's visit, an electric car getting beyond contro! 
on a steep grade and colliding with a car standing 
at the bottom. A dummy li lso runs out toa resort 
knowp as Glendale Park, p tly situated about 7 


wiles from the city. The line runs through the streets, 
and outside the city is built across country like an ordi- 
nary railway. The engine is a four wheel Baldwin 
dummy, burning soft coal. Like most engines of its kind, 
it is worked with very little care and attention, and has a 
rather dilapidated appearance. AS a general thing it 
seems to be supposed thatasteam dummy engine can 
be run without the skilled attention given to other 


kinds of locomotives and steam engines, and 
the results may account for a part of the preju 
dice against these motors for city streets. The 


census population of the city is about 78,000; but it is ex - 
plained that owing to the high city taxes many people 
live outside the city limits, and that the population 
of what would really be considered as the city is nearly 
100,000, 

Here the party broke up, some going east by Chattanooga, 
Knoxville and the Shenandoah Valley, and others by 
Louisville, Cincinnati and Cleveland, while some stopped 
on their way to visit the Mammoth Cave, near Glasgow, 
Ky. They had all enjoyed the excursion and appreciated 
the attentions and courtesies shown them, and all would 
have been glad to spend more time in studying the re- 
sources and industries of the New South. 

The following is a list of members present at the con- 
venti n: 

John B. Atkinson, Earlington, Ky.: John W. Bacon, 
Danbury, Conn.; Wm. D. Bullock, Providence, R. L; 
Charles E. Billin, Steelton, Pa ;G. Bouscaren, Cincinnati, 
O.;Ward Baldwin,Cincinnati, O.; P. F. Brendlinger, Yonk- 
ers, N. Y.; Charles B. Brush, New York City; Dexter 
Bracett, Boston, Mass.; B. J. Burke. Newark, N. J.; 
Fred Brooks, Boston, Mass.; G. H. Benzenberg, Milwau- 
kee, Wis.; L L. Buck, New York City; D. Bontecou, 
Kansas City, Mo.; Julius Baier, St. Louis, Mo.; R. L. 
Cobb, Louisville, Ky.; 0. Chanute (President), Chicago, 
Ill.; G.S. Clark, Cedartown, Ga.; W. H. Courtenay, 
Louisville, Ky.; F. Cullingwood (Secretary), Elizabeth, N. 
J.; Miss E. G. Cransa, New York City; R. A Cummings, 
Roanoke, Va; B L. Crosby, St. Louis, Mo.; H. St. L. 


Coppee, Vicksburg, Mis:.; SS. B. Downes, New 
York City; Paul Didier, Alleghany, Pa.;: G. 8. 
Davison, Pittsburg, Pa.; Robert L. Engle, Cin- 
cinnati, O.; George E. Evans, Lowell, Mass.; 


O. Erlandsen, Mt. Carmel, Pa.; W. E. Foster, Nashville. 
Tenn.; John R Freeman, Boston, Mass.; James B. Fran- 
cis, Lowell, Mass.; A. B. Fitch, Chattanooga, Tenn. ; Geo. 
H. Frost, New York City; John A. Fulton, Cleveland, O.; 
H. Frazier, Huntington, W. Va.: J. L. Frazier, Louis- 
ville, Ky.; Bernard R. Green, Washington, D. C.; John 
M. Goodwin, Sharpsville, Pa.; Charles E. Guad, Montreal, 
Canada; Henry Goldmark, Kansas City, Mo.; Charles E. 
Greene, Ann Arbor, Mich.; P. H. Griffin, Buffalo, N. Y.; 
Wm. Gibson, Jr., New York, N. Y.; Wm. P. Harris, 
Johnson City, Tenn.; Horace E. Horton, Chicago, Il.; 
James H. Harlow, Pittsburg, Pa.; A. Hider, Greenville, 
Miss.; B. M. Harrod, New Orleans, La.; Robert W. Hunt, 
Chicago, Ill.; G. F. Haynes, Boston, Mass.; R. 
Hering, Philadelphia, Pa.; W. E. Hoyt, Rochester, N. Y.; 
D.C. Humphreys, Lexington, Va.; B. D. Hasell, Brook- 
lyn, N. Y.; Wm. C. Jewe t, Chattanooga, Tenn.; Gustave 
Kaufman, Pittsburg, Pa.; W. R. King, Willett’s Point, N. 
Y.;G. W. Kittredge, Indianapolis, Ind.; Joseph M. Knap, 
New York City; Thomas D. Lovett, Cincinnati, 
O.; Wuliam H. Lotz, Chicago, Ll. ; G. Linden- 
thal, Pittsburg, Pa.; Thomas B. Lee, New York 
City; Sidney F. Lewis, New Orleans, La.; Olin H. Lan- 
4reth, Nashville, Tenn.; H. McDonald, Atlanta, Ga.; 
R. C. Morris, Nashville, Tenn.; William Metcalf, Pitts 
burg, Pa.; E. T. D. Myers, Richmond, Va.; R. C. McCaila, 
Tuscaloosa, Ala.; William E. Merrill, Cincinnati, O.; 
John MacLeod, Louisville, Ky.; Gouv. Morris, Johnson 
City, Tenn.; Thomas H. McCann, Hoboken. N. J.; Mar- 
shall Morris, Louisville, Ky.; John J. McVean, Grand 
Rapids, Mich.; A. L. Mills, Toledo, O.; Robert Moore, 
St. Louis, Mo.; George 8S. Morison, Chicago, Ill; R. Mont- 
fort, Louisville, Ky.; George B. Nicholson, Cincinnati, O.; 
Alfred Nobie, Memphis, Tenn.; Edward P. North, New 
York City; James Owen, Newark, N.J.; Frank C. Os- 


born, Cleveland, O; C. O. Parker, Jacksonville, 
Fla.; Henry G. Prout, New York City; Alfred 


Petry, Covington, Ky.; Arthur Pew, Talbotton, Ga.; 
S. Rea, Baltimore, Md.; W. B. Ruggles, Cincinnati, O ; 
Robert L. Read, Cincinnati, O.; Henry B. Richardson, 
New Orleans, La.; Willam Roberts, Waltham, Mass.; 
T. F, Richardson; William P. Shinn, Pittsburg, Pa.; T. 
Guilford Smith, Buffalo, N. Y.; Frank W. Skinner, New 
York City; L. W. Stubbs, Monroe, La. ; William Scherzer, 
Chicago, lll.; Robert Somerville, Greenville, Miss.; Ed- 
ward 8S. Safford, Shelby, Ala.; Charles Seymour, Madi- 
sonville, Ky.; H. R. Stanford ; Stevenson Towle, New 
York City; E. E..R. Tratman, New York, N. Y.; John C. 
Trautwine, Jr.. Philadelphia, Pa.; John Thomson, New 
York City; E. Thacher, Louisville, Ky.; Ben. Thompson, 
Chattanooga, Tenn, ; W. (i. Wilkins, Pittsburgh, Pa.; 
James E. Willard, Cincinnati, O.; Herbert M. Wilson, 
Washington, D. C.; William H. Wiley, New York City; 
Artbur Owen Wilson, Huntsville, Ala.; 8. Whinery, Cin- 
cinnati, O.; C. F. Wood, Knoxville, Tern.; C. D. Ward, 
New York City; N. J. Welton, Waterbury, Conn.; J. 8, 
Walker, Birmingham, Ala.; F, C. Weir, Cincinnati, 0,; 
C. P. Yeatman, Cincinnati, O, 
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COMING TECHNICAL MEETINGS. 


Engineers’ Club of Philadelphia,—June 6. Becy., 
Howard Murphy, 1122 Girard St, 

American Society of Swedish Engineers,—June 6, 250 
Union St,, Brooklyn, and 347 North Ninth St., rh.ladel shia, 

Engineers’ Club of Kansas City.—June 8. Rooms, 
Baird Building, Secy., H. Goldmark, 

Civil Engineers’ Club of Cleveland,—June 9. Secy., 
A. H, Porter, 50 Euclid Ave. 

American Railway Master Car Builders’ Associa- 
tion.--June 9, Annual Convention, Cape May, N, J. 

Denver Society of Civil Engineers,.—June 9, Seoy., 
Geo. H, Angell, 

Civil Engineers’ Association of Kansas,—June 10, 
secy.,J, U, Herring, Wichita, Kan, 

New England Water-Works Association,—June 10-12, 
Annual Convention, Hartford, Conn, Secy. R, U, P. Cogges- 
ha l, New Bediord, Mass, 

Engineering Association of the South.—June 11. Secy., 
vun H, Lanureth, Vancerbilt University, Nashville, Tenn, 

Northwestern Track and Bridge Association,.—June 
12, seoy,, D, W, Meeker, St, Paul, Minn, 

American Railway Master Mechanics’ Associa- 
tion,—June 16. Annua Convention, Cape May, N, J, 

Engineers’ Society of Western Pennsylvania,—June 
i6. sSeey,, J, H, Harlow, Pittsburg, ta, 

International Association of Car Accountants,— 
June 16,17, Annual Meeting at Denver, Secy, 8. P, Sechrist, 
92 Pine street, New York, 

American Society of Mechanical Engineers.—June 
16-20, Annual Convention, Providence, R, 1. sSecy., F. R, 
Hutton, 12 West Thirty first street, New York, 

Engineers’ Club of St. Louis.—June li, Secy,, Arthur 
Thatcher, Room 8v1, Udd Fellows’ puilding, 

Boston Society of Civil Engineers,—June 17, Secy., 
8. KE, Tinkham., 

Association of Railway Telegraph Superintendents, 
—lunell, Annual meeting at Cincinnati, O,, Grand Hotel, 

Engineers’ Club of Cincinnati,—June 18 Secy., J. F. 
Wilson, 

Western Society of Engineers.—July 1. Secy., J. W. 
Weston, 230 La sulle pt,, Chicago, 

Engineers’ Club of Minneapolis.—July 2. 
Public Library Bldg, Secy., F, W. Cappelen, 

Association of Civil Engineers of Datlas.—July 3. 
Secy., E. K, Smoot, 8038 Commerce st, 

Technical Society of the Pacific Coast.—July 4, Secy., 
O, von Geldern, 819 Market St,, 8an francisco, 

Civil Engineers’ Society of St. Paul.—July 6, BSecy., 
c, L, Annan, 


Rooms, 


THE United States Patent Office has just is- 
sued a revised classification of subjects of inven- 
tion, the use of which may not be as fatniliar as it 
should be to engineers who do business with the 
Patent Office without the aid of an attorney. All 
inventions are classified in the Patent Office, and 
each class is divided into various subclasses. The 
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present classification, adopted Jan. 1, 1891, con- 
tains 200 classes, which are subdivided into 4,297 
subclasses. A person who wishes to inform him- 
self as to the ‘‘ state of the art” in any line of in- 
vention can order copies of all prior patents of the sub 
class to which the invention belongs. The nuy~her 
of existing patents in any subclass will be given on 
application to the Patent Office. Persons wishing to 
keep informed as to the progress in any line of in- 
vention may have copies of the patents in the sub- 
class to which it belongs mailed to them as fast as 
printed by making a small deposit with the office. 
The revised classification referred to above was 
issued asa supplement to the Official Gazette. It 
can doubtless be obtained separately, however. 


—_—_o—__——. 


THE rapid transit route for New York, so far 
laid down by the Commission and proposing prac- 
tically a deep underground railway, has naturally 
awakened to life all rival schemes, and the papers 
of the city are filled with objections to the project, 
as these present themselves to thcse who have 
other plans in view. We believe the Commission 
has arrived at a very sensible conclusion, one 
that presents the fewest obstacles to success in a 
many-sided problem. The objection that money 
enough cannot be found to build it is delight- 
fully absurd, coming as it does generally 
from the advocates of a surface route. As 
New York will never again be likely to permit 
the use of its street surface for -rapid transit lines, 
a surface route practically means the purchase of 
real estate, to begin with, at a cost that would 
practically build the underground road entire, 
which should cost little or nothing for right of 
way. Butthe subject is too broad for discussion 
here, and we shall have more to say in another 
issue. 





THERE is good reason for the proposed modest 
outlay of about $20,000 for a fire-proof and 
centrally located storage house for the plans and 
records of the new Croton Aqueduct. And 
though the Corporation Counsel has ruled that the 
Aqueduct Commission has no power to order the 
construction of such a building, we fear the time 
will come when there will be serious cause to re- 
gret this adverse action. These plans are the only 
record of an extremely complex structure; one of 
great magnitude and of vital importance to after 
generations of citizens of New York. The time 
may too soon come when ready access to one of 
these plans may mean more in dollars than a dozen 
buildings of the type proposed. Even if stored 
away in the new municipal building, which is not 
yet commenced, they would be neither as acces- 
sible, safe nor well cared for as they would be in 
the separate structure at the 135th St. gatehouse. 

This failure to recognize the value of engineer- 
ing plans and records, and the necessity of prop- 
erly preserving and filing them for reference, is 
by no means peculiar to the Corporation Counsel of 
New York City. Many other of our larger cities 
and corporations and the great majority of smaller 
towns are notoriously careless in this respect. En- 
tirely too many officers, responsible for the so- 
called business management of large and small 
interests, seem to believe that the engineer’s work 
begins and ends with construction; that 
his plans are only means to an end; and 
that when this end, viz., the completion of 
the work, is accomplished, these plans and 
their detail records are no longer of any value, 
and may safely be consigned to the dust bin or to 
the junk shop. They forget entirely that dams, in 
the future, may leak, that bridges and other struc- 
tures may fail in some part, or that alterations and 
extensions may be some time necessary to either 
or both. When this time comes, carefully made 
detail plans, showing the work as finished, can 
alone be trusted to as a safe guide for any further 
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work. And the attempt todo so without these, 
or to reconstruct by actual survey work more or 
less hidden under ground or water, will certainly 
entail an expenditure, and may entail a loss, that 
will far exceed the cost of making and properly 
preserving these plans in the first place. 





CAREFUL, wide-awake corporations recognize the 
value of these records. And the labor and money 
expended and the ingenuity displayed by some of 
our great railways and more advanced cities in 
preparing and making accessible the full detail of 
all construction work, prove that they have good 
reason for knowing that this care pays. In many 
cases which we have in mind, where personal 
search after records has only resulted in 
utter failure to get what we wanted. we 
can testify that the engineer is not him- 
self to blame. The engineer, for his own con- 
venience and the efficient conduct of his office, is 
usually willing enough to put and keep his house 
in order in this respect; but the lack of ‘‘ an appro- 
priation” isthe too common stumbling-block in 
his way. Proper plans of completed work, in 
cities or on railways, mean time and money ex- 
pended in their preparation, and well-devised and 
well-managed appliances for keepin g them on file. 
It might be mentioned that the city of New York 
has not as yet expended any considerable portion 
of its revenue in completing and filing the records 
of its many and complicated engineering works. 
And while we do not know what may be done in 
the new building, in the way of providing for 
their engineering department the quarters and 
staff needed for this service, we can say that past 
methods in this respect make the efforts of the 
Aqueduct Commission to elsewhere preserve the 
invaluable records of their great work both wise 
and commendable. 





THE dense ig norance which the average inven- 
tor possesses on the subjects concerning which he 
desires to advance the world’s practice is a peculiar 
phenomenon. Our recently published statistics 
showing that the Master Car Builders’ type of au- 
tomatic coupler has been adopted by railways con- 
trolling 61 per cent. of the freight cars of the coun- 
try were widely copied in the newspapers. The. 
result has been a string of letters to this office, ask- 
ing for a description of the coupler adopted, and 
revealing that the writers were in blissful ignor- 
ance of the fact that the Master Car Builders’ 
Association had ever adopted a standard coupler, 
or that any progress had been made in putting it 
into use. 

The statistics which we presented showed with 
practically absolute certainty that no car coupler 
not of the vertical plane type has the ghost of a 
chance of financial, success. Well-informed rail-_ 
way men all over the country have been aware of 
this for along time. ‘Of all this, however, the 
public in general and inventors in particular re- 
main in dense ignorance, and during the first four 
months of the year no less than 270 patents were 
issued by the United States Patent Office to inven- | 
tors of car couplings. Not more than a dozen or 
so at most were of the vertical plane type. The 
ordinary run of inventors are to he pitied for at- 
tempts to accomplish the impossible in mechanics, 
and they are certainly to be pitied for the time and 
money they waste on ,inventions which, however 
ingenious, have absolutely no chance of com- 
mercial success, 

Reckoning the cost of each patent at $100, in- 
cluding office and solicitor’s fees and a reasonable 
amount for the inventor’s not very valuable time, 
it appears that about $75,000 per annum is still 
being squandered on car-coupling inventions by 
people who in most cases can ill afford to lose the 
money. Unfortunately this is only one of the 


numerous things on which inventors waste thou- 
sands of dollars in utter disregard of the laws of 
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mechanics, or the equally inflexible laws of supply 
and demand which regulate industry. 

It is a fact worth notice in this connection that 
the pseudo-scientific journals run in connection 
with patent agencies, which circulate largely 
among inventors and are looked upon by them as 
oracles of wisdom, are uniformly careful to avoid 
publishing any facts which might interfere with 
the income of their patent soliciting department. 
The M. C. B. coupler may come into use never so 
rapidly, and all other couplers may be declared 
inapplicable to cars offered for interchange ; but 
the readers of these journals will still be enter- 
tained and instructed by the frequent announce- 
ment that “ RicHarp Rok, of Notown, has just 
invented a new and improved link-and-pin coupling 
for railway cars which avoids the numerous de- 
fects heretofore prevalent in car couplings.” Pub- 
lishing matter of this sort bears the same relation 
to real technical journalista that the business of a 
patent ‘‘shark” bears to that of a professional engi- 
ner of good standing. 





A LEADING British technical journal, Industries, 
has an editorial in a recent issue which we may 
note in passing, simply by making two quota- 
vions from it, as they illustrate a tendency 
which we cannot but regard asin some degree 
peculiar to British journalism. Our own journals 
of every class show a perfect readiness to ‘‘jump 
on” things American which they think are bad, to 
pvint out how much better the same thing is done 
atroad, or how far we are behind, regardless of 
hoW unpleasant the truth may be at home, or how 
gleefully it nay be received abroad. We think this 
tendency is all but universal on this side of the 
water; and we regard it as healthful and fortunace 
on the principle of the whist maxim that it is 
more important to inform one’s friends than to 
deceive one’s enemies. We see very little of this 
tendency in English journals of any class, how- 
ever, but rather a preference for a tone very much 
like that of the first of the following quotations, to 
appreciate which fully it is necessary to remember 
that the superiority of the British navy in the seas 
surrounding Britain is vital to its very existence, 
and that there are reasons to fear that British 
naval practice is somewhat behind that of other 
nations in some important details to-day, as it has 
proved to be several times in the past. In com- 
menting on ‘American Warship Design,” Indus- 
tries of April 10 says (italics ours): 


When the Americans first began to build ironclads 
under the inspiration of men like STEVENS and ErIcsson, 
the designs were of great originality, and, although the 
vessels were deficient in speed, they were, nevertheless, 
formidable instruments, both of offense and of defense. 
At the present time the American authorities seem to be 
content to follow our lead. As Mr. WHITE has remarked, 
all the details of our warships are obtainable for a few 
pence from the parliamentary returns, and many of the 
points in American ships are copied directlyfrom those of 
the British navy. ’ 

(Then, omitting a column and a half:] 

Among the cruisers there is one to which we would di- 
rect special attention, and that is “No. 12.” She is called 
a “Commerce Destroyer,” and is popularly known as the 
Pirate. She is intended to have a sustained sea speed of 
21 knots, Mr. Secretary TRacy thinks this ‘“‘vessel abso- 
lutely without parallel among the warships of the world, 
and that the combination there made unites a sufficient 
armament with complete protection against light guns, 
while at the same time the vessel will have asea speed 
and a coal endurance hitherto unknown in ships of war. 
No merchant vessel that she meets, armed or unarmed, 
can escape from her.” From her design she seems likely 
to meet these expectations, as she hasample power, suffi- 
cient armor, and guns and torpedoes which would quickly 
dispose of any merchant ship. The vessel is well devised, 
and would give a good account of herself against most 
cruisers. . . . F 

The activity and originality shown in connection with 
the recent development of the American navy afford ma- 
terial for thought, not only to our shipbuilders, but also to 
our statesmen. Notwithstanding this activity we sincerely 
hope that the two great English-speaking nationsof the 
world will never disgrace civilization by going to war 
with each other. We may say frankly that we should 
have preferred to see America content in developing her 
industrial and mercantile resources. 





The Nicaragua Canal. 


Our readers will note, from the matter already 
issued regardirg the trip of Senator WARNER 
MILLER and his party over the line of the Nica- 
ragua Canal, that we do not propose to deal at any 
length at least with the more technical details of 
this great work. We have already published in 
this journal the location, profile and estimates of 
quantities, etc., and have editorially discussed the 
engineering and commercial future cf the canal. 
We do propose to show, however, some of the 
more important changes in the iine, and such en- 
gineering details as were not accessible until 
lately. . 

The purpose of Senator MILLER, as President of 
the Nicaragua Canal Construction Co., was the 
very laudable one of personally inspecting the 
work actually done, and of judging for himself 
of the conditions under which future work would 
have to be conducted. This is not a usual course 
of action in the executive head of a distant enter- 
prise, and there are few men occupying his posi- 
tion who would have exchanged the comforts of a 
New York office for the undoubted hardships and 
general discomforts attending a tramp of nearly 
50 miles through a tropical jungle. But we can 
and do testify that he stoutly shared with the rest 
of us all the experiences of a trip that will not be 
soon forgotten. 

Our own purpose in going to Nicaragua was to 
study the canal on the ground; and to study it 
rather from the standpoint of a constructor of 
works than from that of one seeking to test or to 
criticise engineering details. The country and 
conditions are novel to most of our readers, as they 
were to ourselves, and a personal inspection could 
alone satisfy and dispel or confirm certain precon- 
ceived ideas. We also were interested in the 
amount and character of the work already accom- 
plished or under construction, and we have de- 
scribed these features as they appeared to us. 

The one thing that we most feared was the prob- 
able unhealthy character of a country situated so 
close to the equator, and in part on a low and 
swampy coast. Panama was too near and the disas- 
trous records of the French canal builders too fresh, 
to permit us to believe all the good that we had pre- 
viously heard of the sanitary conditions along the 
newer canal. It is true that we personally knew 
many of the engineers engaged on this work, and 
from titne to time saw them come back to New 
York and into our own office, browned but other- 
wise uninjured by their tropical sojourn. But 
there was just a chance that these men had been 
unusually careful of themselves, and had spent 
their time in Nicaragua under conditions very 
unlike those which would be encountered by the 
ordinary laborer. These were points that could 
only be settled by a personal visit ; and short 
though it was, we believe we have sufficient evi- 
dence to warrant us in stating that, with the 
most ordinary precautions, there need be no fear 
of epidemics or serious illness among the work- 
men on the canal. 

We give at some length in our narrative the rec- 
ord of the hospitals, climatic conditions and the 
methods of the company’s officers in handling 
labor. And we can add to this the further evi- 
dence that out of about 20 in our party who spent 
nearly two months in this region, not one was in 
any degree affected by the climate otherwise 
than to a slight degree by its extreme heat. Yet 
this party of thoroughly unacclimated men 
seemed to defy all Jaws of hygiene, especially in 
the tramp through the forests and lowlands of 
what is deemed the most unhealthy portion of 
the canal route. They were wet by constantly 
recurring showers; slept in their wet clothing; 
tramped through the heat of the day when 
even the native advises and takes rest, and, partly 
through ignorance, in many reckless ways ex- 
posed themselves to climatic disease—had it ex- 


isted. We do not know that any precautions 
were taken in the way of medicine for warding 
off attacks of this nature, and though we 
had with us a full medicine chest and two 
surgeons of the staff, their services were rarely 
called for, except to pick out thorns and extract 
‘** jiggers” from the unwary. 

We do not for a moment claim that a man from 
the North can for an indefinite time safely defy 
sanitary precautions, and have little doubt that 
had our careless methods been continued long 
enough some of us, at least, would have paid the 
penalty. But as counter evidence, and as indicat- 
ing that this region is not so ‘‘dead ly” in its cli- 
matic effects as some writers claim, we believe it 
is sufficient. Why this country, only removed 
from Panama by about three degrees of lati- 
tude, should be so very much more healthy 
can oaly be explained by us by the fact that the 
invigorating Northeast Trades are stronger and 
more constant in the region of the Nicaragua 
Canal, the stratum of decayed vegetable matter 
seems much thinner, and finally, and most im- 
portant in its bearing upon the general health, 
there are noold, plague-stricken cities in the neigh- 
borhood. reeking with the accumulated filth of 
generations and carrying in their soil the germs of 
disease. If disease were once introduced on the 
new ship canal, and its spread encouraged by care- 
less and reckless administration among its officers 
and by dissipation in its worst form among the 
men, there is little doubt but that the natural con- 
ditions of heat and moisture are favorable enough 
for filling the hospitals to over-flowing. But it is 
evidently not intended that this state of affairs 
shall ever be permitted on the Nicaragua Canal. 

The present canal administration is solving the 
health problem after a very sensible fashion ; and 
this solution is the maintenance of strict discipline 
in its working force, proper food and shelter for 
the men, the strict policing of labor camps, and 
the proper location of these camps. This means 
practically the prevention of disease, or its reduc- 
tion to its least dangerous form. When thousands 
of men take the place of the hundreds now em- 
ployed, this policy will, of course, become more 
difficult of enforcement. But it is the right and 
only safe policy ; and when adopted at the begin- 
ning of the work as it is there, we are sure that 
its good effects will warrant all the trouble it may 
entail. Healthy Jabor means cheap and efficient 
labor, and, all other conditions being equal, thisin 
turn means the speedy and economical completion 
of the canal and its commercial success. 

Next to health in the working force comes the 
question of labor supply. Jamaica, with its 400,- 
000 negroes, will undoubtedly furnish all that is 
wanted in this respect. But as the Jamaican 
negroes are turbulent and much inclined to idle- 
ness and dissipation, they will have to be guided 
with a firm hand. They are strong. stand the 
climate well and are good workers under intelli- 
gent direction. There is also a goodly supply of 
native labor to be secured in Nicaragua, though 
these people would have to be kept separate from 
the negroes in camps and on the work. The In- 
dian is patient, uncomplaining, works well at 
work he understands, and for packing loads and 
clearing out the jungleis invaluable. Contrac- 
tors who have employed them in this region speak 
very well of them. They are faithful, thoroughly 
appreciate good treatment and will never strike; 
but they are quick to resent ill-treatment, and are 
very handy with a machete in their quarrels. They 
will not mix with and always are at odds with the 
Sambos, as they call the negroes. 

One of the results of our trip across Nicaragua 
was a full appreciation of the herculean labor per- 
formed by the engineering staff of the canal com- 
pany in locating its lines. No one who has not, in 
part at least, tramped over the trails made by the 
working force, can realize what it means to find 
the ‘“‘best line” through this trackless wilderness of 
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tropical vegetation. And too much praise cannot, 
therefore, be accorded to the engineers who have 
furnished the raw material for the elaborate topo- 
graphical maps of the whole country bordering 
this canal, which we found completed in the 
company’s office or under preparation. 

For the beneat of those who have never made 
a survey in a@ similar country it should be said 
that every foot of the line must first be cleared by 
the machete or long knife of the natives. Instru- 
ments, food, clothing and supplies of all kinds 
must be packed on the backs of Indians or of the 
engineers themselves, for no four-footed beast of 
burden can penetrate these woods, or cross the 
deep, narrow ravines, or climb the steep hills, 
Canoes were used here whenever possible for 
transport, but even then the streams were so 
blocked with logs that walking and packing is 
almost an easier task. 

The foliage is so dense that cutting will alone 
enable a line to be followed; and preliminary 
sights from hill-tops aud high trees, when these 
are possible at all, furnish no guide to the general 
conformation of the country. One of the peculi- 
arities of the vegetable growth of this section is 
that the hizh trees grow in the ravines, and the 
trees become smaller as the hills are ascended. 
The result of this is that an extended view across 
the tupe of the trees would indicate a densely 
wooded, fiat country, instead of the very much 
broken up land that really hes below, out of sight. 
Near the coast, and in inland pockets between the 
hills, the lines had to be carried through lagoons, 
swamps and savannahsof *‘saw-grass,” that in the 
wet season necessitated wading, sometimes to the 
neck. 

Under conditions like thesea thoroughly satisfac- 
tory survey requires the maximum of engineering 
skill and judgment, and the extreme of patient, per- 
sistent engineering labor. This country, as far as 
we penetrated it, showed the cuttings and stakes of 
many trial lines and cross-sections. But the office 
maps and stacks of field notes show better than 
anything else the real work performed. Seem- 
ingly wherever choice of route was puvussible trial 
lines have been run and tied across with other 
lines; streams affecting the canal have been fol- 
lowed to their sources, so that they may be most 
economically diverted; the problem of hydraulic 
power at the points of heaviest work has been 
studied and the whole line cross-sectioned at 
intervals of 100 ft. wherever the ground was rough 
enough to demand it. Through the deep cuttings 
diamond drill borings have been made at 
points about 1,000 ft. apart, and extending to the 
bottom level of the canal; and the cores extracted 
have been carefully preserved for future use in 
estimating the character of the rock work. What 
the transport and operating of this drilling ma- 
chinery cost, in human exertion, can only be 
guessed at; for as it was impossible to use steam 
all these borings were made by hand. In addition 
to this, construction and permanent railways have 
been located for the divisions needing them; and a 
telegraph line, 57 miles long, has been cleared, and 
wires put up and operated by the canal company, 
connecting their headquarters at Greytown with 
the Nicaraguan system at Castillo, on the San 
Juan. 

The general result of this wise but enormous en- 
gineering labor is a set of topographical maps of 
the country bordering the route of the canal 
through the rougher country that would do credit 
to any of our own states, and that far exceed in 
detail anything that we have ever seen performed 
in the investigation of similar public works in 
the United States. In this connection,it should be 


remembered that while the length of the so-called 
canal, from ocean to ocean, is 169.5 miles, 142.7 
miles of this is practically free navigation by lake 
and river. This leaves 26.8 miles of canal to be ex- 
cavated from the solid ground. The hard work of 
the engineer bas been practically confined, there- 


ENGINEERING NEWS. 





fore, to the 30 miles between Greytown and the 
Ochoa dam, and to the 17 miles between Lake 
Nicaragua and the Pacific, or 47 milesin all. Of 
course the San Juan River was also examined criti- 
cally from Ochoa to the lake. The office records 
show that for every mile of located canal nearly 
100 miles of surveys were actually made under the 
conditions outlined above. 

This feature of the thorough preliminary ex- 
amination of the country to be traversed by the 
canal especially struck every member of our party 
as the best indication possible of the successful 
future of this work. Reliable and abundant ma- 
terial is now in possession of the company to en- 
able its engineers, or the engineers of any other 
intereeted party, to compute for themselves the 
probable quantities and the character of the work 
to be done here. There need be no guess work 
about these quantities. What the execution of 
the work will cost will depend upon the 
capital at once available and the _ policy 
adopted by the company or the contractors in pre- 
serving the health of the working force, as before 
remarked. But if the policy already inaugurated 
is carried out to the end, we see no goud reason 
why the prices affixed to these quantities should 
much exceed, if any,the cost of similar work in 
more favored regions. In fact, the dredging and 
railway building near Greytown have, so far, fallen 
far below the preliminary estimates of the com- 
pany’s engineers. ; 

Our readers need not to be informed that it was 
the absence of the information that the Nicara- 
guan company has spent so much money toobtain, 
that was one of the chief obstacles in the way of i 
success at Panama, The engineers of Mr. DE LEs- 
SEPS began at the wrong end in first spending un- 
told millions on a site for a town; in buildings that 
were extravagantly planned and in many cases 
never used; upon hospitals that were magnificent, 
but were more efficient as gateways to the many 
burial grounds than as a means of curing disease 
among ignorant workmen left to take care of 
themselves; upon enormous quantities of plant that 
was often utterly valueless under Panama condi- 
tions; and, in fact, upon everything excepting a 
careful, systematic and thorough study of the 
engineering tusk the ‘sea-level canal” presented. 

We have the authority of the French engineers 
themselves for the statement that to the end the 
ultimate disposal of that powerful agent for evil, 
the Chagres River, had not been settled upon; the 
roughest of preliminary plans alone existed for the 
barrage of this river, and its volume, flowage 
lines, methods of construction and ultimate cost 
were matters of pure guess-work. The failure to 
properly diagnose the strata of the Culebra cut re- 
sulted in developing a tendency to slip as soon as 
the excavation had been carried to any depth. 
that in itself practically forbade a sea-level canul, 
In fact, had all the data necessary for arriving at 
even an approximately accurate estimate of the 
ultimate quantities, character and cost of this 
canal been first carefully gathered, there would 
never have been a Panama Canal—or, at least, it 
would never have heen promoted as an honest 
commercial enterprise. 

The Panama failure is valuable, however, as an 
object-lesson; and it teaches that wecan only hope 
for success, with an enterprise of such colossal di- 
mensions, when it is run honestly and upon true 
business lines; with strict economy where this is 
possible, but with a lavish expenditure of means, 
after the proper channel for this expenditure has 
been settled upon by the most thorough prelimi- 
nary study of all conditions. It also teaches that 
neither the engineer, capitalist nor general invest- 
or can afford to gamble upon his dumb-luck in 
building ship canals in this latitude and expect 
commercial success to follow the issue of a pros- 
pectus or two and the adroit manipulation of a 
Paris stock-market. Something much more solid 
is needed as the only safe preliminary to all such 
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enterprises, and that is the work of the intelli- 
gent investigating engineer; the man who goes 
ahead of construction, and by carefully studying 
each route and its contingent conditions gathers 
the information that will enable the capitalist and 
investor to judge for themselves of the wisdom of 
furnishing the means for actual execution. 

From the amount and character of this work 
done on the line of the Nicaragua Canal we believe 
that the material is all at hand for accurately foot- 
ing up the cost; the commercial future has already 
been widely discussed and is assured; and the 
only thing needed is the necessary national inter- 
est in an American ship canal for the benefit of 
Americans. If we do not build it some other na- 
tion will—and profit by it. 


The Brooklyn Water-Works Extension. 





(WITH INSET.] 
III. 
(Continued from page 440.) 
MILLBURN PUMPING STATION, 


The general plan of the Brooklyn water-works ex- 
tension, now in progress, was described in our issue 
of March 7, and details of the conduit and supply 
ponds were given on insets in that issue and the one 
for May 9. As has been already stated, the new supply 
is being secured by extending the old conduit in an 
easterly direction to connect with five new supply 
ponds. 

At a point near the fifth pond, fr:m the easterly 
end, the brick conduit terminates at the Millburn 
pumping station, from which the water from the 
five ponds is forced to the Baldwin storage reser- 
voir. The brick conduit from four of the ponds ter- 
minates in a pump-well, and the water from the 
Millburn supply pond is brought to the same pump- 
well by a line of 36-in. pipe about 100 ft. long. The 
location of the pump-well, pumping station, Mill- 
burn supply pond, and side tracks of the Long 
Island Ry., for supplying the station with coal, are 
shown by the general plan on the accompanying in- 
set. The inset also shows the arrangement of the 
engines, boilers and appurtenances, details of the 
pump-well and pocket and a side and end elevation 
of the station. 

The engine-room proper is 603 x 1503 ft. outside, 
not including the entrance vestibule and tower. 
The boiler-room wings are each 40}¢ ft. x 74 ft. 10 
ins. outside, and each has a coal shed extending to 
the rear, 35 x 95 ft. inside of the coal room. There 
are rooms between the engine and boiler rooms, 
and a shed is carried out over the railway tracks at 
the rear of the coal sheds, as shown by the general 
plan. 

The engine-room is entered from the front and the 
boiler-rooms from the ends. The building is well 
lighted, and both the window openings and the roof 
lines are well adapted to a pleasing architectural 
appearance, which is increased by the chimneys 
near each end. The materials used in the building 
will be mentioned further on. 

The half plan of the engine and boiler rooms shows 
the disposition of the engines and boilers, their con- 
nections and the connections of the engines and pump 
well, At the start three 10,000,000 and one 4,000,. 
000 gall. Davidson pumping engines will be used, but 
there is provision for six 10,000,000 gall. engines and 
two batteries of five boilers each. The pumps and 
boilers will be fully described and illustrated in a 
later issue. 

Water is conveyed fron the pump-well to the 
pumps through 30-in. pipes for the large and a 20-in. 
pipe for the small pump. Each pump has the same 
sized force main leading from it and joining the 
48-in. force main to the reservoir in the manner 
shown by the plan, the mains from the two large 
end pumps joining to form a 42-in. main. Cross 
sections through the boiler and engine rooms give 
some further details of the boilers, pumps and con 
nections, but as these will be described so fully in 
another issue, no more need be said here regarding 
them. 

The brick conduit from the supply ponds termi- 
nates in a pocket parallel to and connected with the 
pump-well, as shown by the details on the inset. A 
sliding gate at the end of the conduit can be used to 
shut off the water from the pocket and pump-wel 
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A separate well, at the extreme left, receives the 
supply from the Millburn Pond, but this weil is con- 
nected with the pocket by an opening 3 ft.sq. Ex- 
cluding this well, the pocket and pump-well together 
form a stone-masonry structure 32 x 80 ft. to the 
outside of the top, having a foundation 40 ft. 2 ins. x 
87ft.8ins. The outer walls are 3 ft. thick at the 
top and batter 1 in 6, from the bottom of a 9-in. 
coping. The wall separating the pocket and pump- 
well, longitudinally, is 4 ft. thick, and is pierced by 
six openings, 44¢ ft. wide by 5 ft. high. Both the 
pocket and the well have a 16-in. cut-stone pave- 
ment, that of the pocket being on about 18 and of 
the well on about 12 ins. of concrete, the eoncrete in 
each case resting on a platform of 2, then 3-in. 
plank, or 6 x 8-in. timbers, laid flat. The floor of 
the pocket and the well being on different levels, 
the concrete foundation beneath is joined, as shown 
on section FE F. 

The upper part of both the pocket and the well is 
divided into six sections by 12-in. brick-arched walls, 
with their crowns about 6ft. from the topof the 
structure. The pocket has a depth of about 13 ft. 
4ins., and the well a depth of about 16 ft. 4 ins. 

The chimneys, shown on the elevations, have a 
total height of 106 ft. above the ground, or 104%¢ ft. 
above the floor line of the station. The base is of 
stene and octagonal, while the main part is of brick. 
The octagon has a diameter of 13 ft. 9ins. at the 
ground, and below the ornamental top the chimney 
is 8 ft. 4 ins. sqare. 

Further information regarding the materials and 
methods of constructing the station are abstracted 
from the specifications as follows : 

The building is of selected, hard-burned Haver- 
straw brick, in hydraulic cement mortar, with trim- 
mings of stone, pressed and molded brick. The 
walls, stoop and chimneys have footing courses of 
concrete. The concrete for the walls of the engine 
and boiler houses is 18 ins. thick and 36 ins. wide. 
The concrete for the chimneys is 24 ins, thick and 22 
ft. square. The ceilar floor is covered with 4 ins, 
of concrete. The whole thickness of the walls of 
the building is of brick, the inside wall being faced 
with light-colored pressed Anderson brick or others 
as good. The walls of the boiler houses and of all 
walls and piers below the damp proof course are 
solid, and all walls above have a 2-in. air space, 12 
ins. from the outer face of the wall. 

The roof of the building is to be of slate, the gut- 
ters and leaders of galvanized iron, and the finials, 
ridge caps and hip rolls of terra cotta. 

(To be continued.) 





The White Excavating and Hoisting Machine. 


The accompanying illustration shows an excavat- 
ing machine mounted on wheels and designed espe- 
cially for ditching in sewer construction. The ma- 
chine consists of a double hoisting apparatus with 
receptacles for the excavated dirt. The hoisting 
apparatus overhangs the side of the machine, but 
by an automatic device each bucket is swung over 
its dirt receptacle when hoisted to the top. The 
emptying of the bucket also automatically brings 
the hoisting boom into position to lower the bucket 
into the ditch. At the bottom the rope is detached 
from the empty bucket and attached toa full one, 
which is hoisted to the top as before. As seen by 
the cut, the machine is set high on its wheels, and 
the space beneath it is left all clear, so that a car 
can be run underneath the machine, and the con- 
tents of the dirt receptacles at each end can be 
dumped into it. Thecaris then run back, and its 
contents are dumped in the completed part of the 
ditch. The method of connection of the hoisting 
engine to the winding drum is plainly shown in the 
drawing. It will be seen that both buckets are 
hoisted at once. The hoists are 18 ft. apart, hence if 
the shovelers work 9 ft. each way from the bottom 
of each bucket, 36 lin. ft. of the ditch will be made 
at each setting of the machine. 

In operating machines in large ditches where 
there is more dirt than can be put back in the 
sewer, the dirt is drawn away by teams tothe 
depth of 5 ft. In smaller ditches it is simply 
thrown up on one side, the machine working on the 
other. When the cepth of 5 ft. is reached the first 
rangers and braces are put in and the sheathing is 
set. Work is then begun with the machine and 
continued until it is necessary to drive down the 
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sheathing. The machine is then moved forward to 
the next 36-ft. section. and works there whi:e the 
preceding section is put in shape for further opera 
tions. 

In ground where excavation is not teo difficult, it 
is stated that the machine will handle 350 to 450 cu. 
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for raising water from deep shafts. The author 
proposed a simple direct-acting pump, the high- 
pressure cylinder worked by hydraulic pressure due 
to a gravity head, or, where this could not be had, a 
high-pressure pump could be placed on the surface. 
The system was not stated by the author to be in 





THE WHITE EXCAVATING 


yds. of dirt in 10 hours, hoisting it from a depth of 5 
to 20 ft. The machine is made by the White Exca- 
vating Machinery Co. of Minneapolis. 


Abstracts of Papers Read at. the Cleveland 
Meeting of the American Institute of 
Mining Engineers. 





CHINESE SILVER MINING IN MONGOLIA. 


In this paper Mr. H. F. Dawes, of Englewood, N. 
J., described in a very interesting way the crude 
tools and processes by which the Celestials living 
in the province of Mongolia, north of the great 
Chinese Wall, manage to dig, smelt and refine silver 
ore. China undoubtedly possesses great mineral 
wealth, but with the methods employed its exten- 
sive development is quite out of the question. There 
are arts and industries which have reached great 
perfection without the aid of the engineer, but 
mining is not among them. The habits and pre- 
judices of the Chinese are such that at present it 
seems extremely doubtful whether a foreigner can 
obtain any interest in mines of any kind ; and until 
this is done the chance for the mineral development 
of the country is decidedly poor. 


THE CONSTRUCTION OF DETAILS FOR A MODERN 
LIXIVIATION PLANT. 


In its general form this paper was one of the best 
presented at the Convention. The author, Mr. C. A. 
STETEFELDT, of San Francisco, described in a prac- 
tical way the construction of a plant for treating 
silver ores with hyposulphite solutions. The corro- 
sive action on metals of the solutions used 
makes the problem of pumps, pipes, cocks, valves 
and other machinery for handling the liquid one of 
considerable difficulty. Ordinary pumps cannot be 
used, and in their place ejectors, geyser pumps or 
the “Montejus” is used. The geyser pump is a 
long pipe open at both ends, the lower being im- 
mersed in the solution to be raised. Compressed air 
is forced in at the lower end and causes a flow up- 
ward in the pipe. A ‘“ Montejus” is an iron tank 
from which a solution is raised through a pipe by 
admitting steam or compressed air above the solu- 
tion. The paper was of practical interest, however, 
only to the few engineers who have to do with silver 
ore treating plants. 

A COMPOUND-PLUNGER HYDRAULIC PUMP. 

This was a brief paper describing a hydraulic 
pump for use in place of the ordinary Cornish pump 


AND HOISTING MACHINE, 


practical use at any place, but was merely suggested 
as a good scheme for trial. 


GEOLOGICAL NOTES ON THE MANGANESE ORE DEPOSIT 
OF CRIMORA, VIRGINIA, 


As we noted in a recent abstract from a census 
bulletin, the Crimora ore deposit is the most import- 
ant source of manganese ore in the United States. 
The author, Mr. Cuas. E. HA, of Chicago, de- 
scribed the geology of this deposit, which he said it 
would be well for manganese-ore prospectors to bear 
in mind, even though many of the features described 
might be peculiar to that special deposit. His theory 
of the origin of the ore is that it was dissolved from 
the Potsdam sandstone, through which it iss widely 
scattered, and was redeposited in the clay. 

NOTES ON SOME OF THE MAGNETITES OF SOUTH- 
WESTERN VIRGINIA AND THE CONTIGUOUS TKRRI- 
TORY OF NORTH CAROLINA. 

The best known deposit of Bessemer iron ore in 
the South is the magnetic ore at Cranberry, N. C. 
The vein of which this is a part continues in a 
northeasterly direction into Virginia; but to what 
extent the-ores along the vein may be profitably 
worked is an undertermined question. Mr. 
H. B. C. Nitze, of Baltimore, described in a 
paper with the above title a hasty prospect- 
ing tour along the line of this magnetic ore 
lead from Rocky Mount, Franklin Co., Va., 
to the vicinity of Danbury, N.C. Some desultory 
mining and developing has been done at many 
points, but no very well-directed efforts to deter- 
mine the value of the mines at various places seem 
to have been made. The quality of the ore appears 
to be excellent, phosphorus running below 0.01% in 
many cases, and sulphur also being gratifyingly 
low. There are certainly fair chances of valuable 
mines being developed in this section, although 
none of the openings as yet made seem to promise 
more than a fair working profit. The value of these 
ores, of course, lies in their quality, which makes 
them suitable for the manafacture of steel by the 
Bessemer process. 

STONE COAL IN THE LEAD BLAST FURNACE. 

This paper was of interest to those engaged in 
the smelting of silver-lead ores. The author quoted 
several precedents for the use of non-coking bitu- 
minous coal in place of coke. He then described 
his experiments with this coal in the blast furnaces 
of the Harrison Reduction Works at Leadville, Colo. 
With about 27% of coal in place of coke in the fuel 
charge, a savingis made in fuel cost amounting to 
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25 or 30 cts. per ton of material smeited. Besides 
this there are certain practical advantages in the 
working of the furnace which make a further sav- 
ing of about the same amount. 


PHYSICAL AND CHEMICAL EQUATIONS OF THE OPEN- 
HEARTH PROCESS. 

This was a discussion of the exhaustive paper on 
the above topic read by Mr. H. H. CAMPBELL, of 
Steelton, Pa., at the International Meeting last Oc- 
tober. The greatest item of loss from an open-hearth 
furnace is in radiation, and this may be lessened by 
building the brickwork thicker or by covering the 
roof with a layer of sand. To reduce the tempera- 
ture of the waste gases, the size of the regenerators 
may be increased, 

EXPLOSIONS FROM UNKNOWN CAUSES. 

This paper was also a discussion, the author, Mr. 
Go. Ross GReEN, of East Orange, N. J., being 
familiar with the factory described by Mr. Jas. C. 
BAYLEs in his paper with the above title presented 
last October. He did not attempt to answer Mr. 
BAYLES’ conundrums, however, but instead de- 
scribed some further gas and air explosions difficult 
of satisfactory explanation. 


Some Methods of Meeting the Ordinary 
Requirements of Railway Maintenance. 


(Continued from page 524.) 


Following the lines of argument noted in the preceding 
and having found thatan opening must be kept and that 
neither a rectangular nor an arched section can be used, 
we have to fall back upon: 

‘ourth. A pair of abutments and a bridge, with or 
without intermediate piers. In choosing the form of 
abutments we have to choose from either T, U, “angle” 
wing, or “straight” wing types, which are given here in 
the t.verse order of desirability. 

A straight wing abutment seems always best for a dry 
opening, if not prevented by local considerations; because 
the foundation is easier to put in, the coffer-dam is of a 
better shape, disturbance to the existing bank is less in 
case of extension for a second track, while cutting stone 
is less expensive, and extension for a second track is as 
easy as in any other form, and perhaps easier. 

If the abutment isat the edgeof a rapid stream, a 
straight abutment is liable to allow wash behind the 
wing walls at high water, and therefore wings at vary. 
ing angles may be desirable. Keeping strictly to the 
same basis Of thickness in all particulars, wings making 
an augie of 30° with the face are most economical of ma- 
teriul. A slight flare to wings may be secured, as shown 
in Fig. 11, wh le keeping a straight back line of masonry. 

{An important point in regard to arch culverts with 
flaring wing walls, not noted here, is that they should 
always have theform A in plan, Fig. 114, and never the 
form A', with squ are shoulders on each side. The form 
A‘ is the morecommon, owing to the supposed difficulty of 
intersecting the vertical face of the abutment with the 
(usually) battered face of the abutment; but this is no 
real difficulty. Theintersection is ata very oblique angle, 
and need not be sharply defined, or if defined, it is merely 
a sloping instead of vertical line.—Ep.] 

It is well to remember that the wing of a skewed abut- 
ment has to be lengthened only on the side making an 
acute angle with the line of track, since the other side 
merely has to coincide with the profile of the cone of the 
angle of repose of the bank. 

If the bank ofastream is precipitous and formed of 
rock, a U abutment is economical, because the side or U 
walls can be stepped up and material saved, as shown at 
L in Fig. 12, But otherwise no economy results from the 
use of this form; and it is objectionable when put in under 
traflic, because the bank bas to be removed parallel with 
the track and maintained at considerable expense and 
danger to trains, for the full length of these walls. 
Furthermore, unless these walls are carried at unneces- 
sary expense further back than necessary to “catch the 
slope,”’ the wash of high water is apt to undermine the 
latter. If the Y walls are built wide enough for a double 
track and low in proportion, provision may be made for a 
second track, asshown at L, with but little expense by 
raising these walls later. It should be borne in mind that 
both Y walls or wing walls have to be equal in length to 
the horizontal run of the slope of the bank; and that the 
former have to remain of full height, while the Jatter de- 
crease at the ends toa height equal to two-thirds of their 
thickness there. 

T abutments, it is submitted, although the most econ- 
omical form known, shou!d never be used except when the 
side slope (at right angles with the line of track) is so 
great that a great length of wall would be needed in any 
other form of abutment to cover the end of the bank, as 
shown at M, Fig. 13 In this case a great economy may re- 
sult from the use of this form of masonry; but the ¥ wall 
itself should not be built, as has been customary, with a 
section as at N, Fig. 13, but as at O, having cells filled 


with broken stone. The principal objection to this form 
may be thus avoided; but unless the T wall is carried 
farther back than required by the slope, the danger of 
wash is incurred; and the structure, if properly built, re- 
solves itself intoa Y abutment with Y walls close together 
and somewhat lightened on account of the doubtful value 
of cross walls. T and UY abutments, if used at all, seem 
best adapted for deck spans of considerable depth. 

Occasionally a case occurs, even when a closed culvert 
would be possible, and when the transverse slope of 
ground is so great that the culvert would have to be 
stepped, in which case a T abutment carrying girders 
would be economical and advisable. 

A considerable “skew” and other local considerations 
often made it advisable to combine two different types, 
e. g., one wing straight and one flaring, or one straight 
and stepped and the other a UY wall. 

In both Y and T abutments it is thought that credit 
may be taken in proportioning the front wall on account 
of the value of YJ and T walls as counterforts. 

It may be said, almost without limitation, that when 
abutments fail it is, in nine cases out of ten, due either to 
settlement ef front of foundations or crushing of 
stone under truss bearings. The chances of the theore- 
tical contingencies of sliding and bulging are but slight 
and the cause of the latter form of failure is generally 
that the masonry is held in place by the girder or bridge 
at the goping level, while the toe of the foundation has 
settled. 

The failure of material is, of course, common. Obser- 
vation of many cases haa served to show that consider- 
able economy can safely be effected in both piers and 
abutments,and especially the latter, by using wide-bedded, 
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close-jointed, and coursed stone under bearings, and 
broken ashlar with wider joints and Jess cutting between 
bearings and in wing walls, where weight is the chief 
object in view and the duty of retaining earth pressure is 
the only one devolving upon the work. 

If the highest class of masonry be used in these leiter 
parts of the work, the failure will still be by crushing 
within the triangle defined by the bond as sustaining the 
weight of bridge and trains. Fig. 14 shows this and also 
the gr« at importance of avoiding “bastard” stone (that is, 
stone laid \.ith its “rift” vertical, or stone with vertical 
seams) in the part of the work bearing weight, since, by 
its use, all care used in preserving bond is neutralized. 

It is worthy of note that in small open culverts and 
cattle guards, all stones should be thick and wide bedded, 
because the jar of trains is not distributed as in larger 
structures, and failure occurs soon if small stone is used, 
even with the best mortar. ; 

Attention may also be called to the fact that irregularity 
and marked difference between the depth of headers and 
stretchers is very desirable, on structural as well as eco- 
nomica! grounds, rather than a uniformly wide bed. In 
the latter case bond is lacking between the backing and 
the face stones, and a plane of weakness results through- 
out the entire height of the structure. Settlement or frost 
may cause the face stones to separate from the back and 
deprive the wall of its stability as a monolithic structure. 

Cases of failure from this cause are not uncommon; and 
another not uncommon cause of failure is neglect to carry 
each “step” or change in thickness far enough up the 
wall. <A safe rule is to carry these stepz toalevel above 
which the dirinished thickness equals at least one-half 
the distance from surface of bank to top of step. Other- 
wise failure is liable to occur from overturning, each step 
being practically the foundation of an abutment of de- 
creased width above it. 

Any formula for thickness of an abutment is necessarily 
unsatisfactory. since whether solved by diagram or 
analytically, the question hinges so entirely on constants 
derived from the weight of the material and its angle of 








repose, and these characteristics vary so much in the same 
material when dry and wet, that the result of the calcula- 
tion is after all, between wide limits, a matter of judg- 
ment. Four-tenths of the height is sufficient allowance 
for width in a general way, for sand or gravel filling, 
and six-‘enths is sufficient for clay and quicksand, liable 
to become semi-fluid. 

[By designing arch culverts for 129° instead of 180° (semi 
circular) arches, not only is the amount of arch work 
diminished one-third, but the abutments might be (though 
they should not be) made a little thinner, since the 120° 
arch gives a horizontal resultant to resist thrust, while 
the semi-circular arch does not. Itis not very uncommon 
for smal] retaining walls or the side walls of box culvert 
to be slid bodily on their foundations by the pressure of 
carelessly made fills. The extreme care which is de- 
manded in carrying a fill over a large arch is not neces 
sary for a small arch, still a reasonable amount of carc is 
necessary for all arches. Clay always demands especial 
and extreme care, and the ~uore stable it appeara when 
first cut the more caution is needed. In clayey cuts and 
fills the slopes may almost be said to never stand as first 
made, and the pressure thus exerted on masonry is often 
very great.—Eb.] 

It is sometimes possible, in building a lin3, or in sub- 
stituting iron and stone for a trestle ona completed line, 
to economize largely and legitimately by merely building 
masonry enough to carry bridge girders or trusses, im- 
bedded in the end of a fill. and this is particularly the case 
where there is no wash or where the fill is of rock, but in 
this case it would seem advisable to build the abutment 
of full thickness as if unsupported in front. See Fig. 15, 

In replacing a trestle in the line of a rock or other solid 
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embankment it is often found to be very economical to 
set a small pair of abutments in the slope of the bank, 
modifying the ordinary design of the span as shown in 
Fig. 16, in which S and V show alternative forms of truss. 
The materi) of the fill should be compacted by ramming 
for the abutments, which should be set at least 5 ft. from 
the slope of the bank, measuring at right angles. This 
avoids danger of overloading the slope or of displacement 
by frost. 

[This fs an excellent suggestion. The cheapest form for 
very high abutments, Where the material used for the fi'l 
is safe against slipping, and where no great wash is to be 
feared, is nearly always to use two piers, one buried in 
the end of the fill, and the other at the toe of the end 
slope. connecting the two by an end svan of about 1% 
times the height of the fill. This is especially true when 
the fill is not likely to oe made for many years, and will 
then be made by dumping from the trestle. The compara- 
tive economy of various designs of abutments (and of 
many other kinds of structures) can be most effectively 
studied by constructing a diagram, laying off height as ' 
abscissas and quantities or (better) costs at assumed rates 
per cubic yard as orcinates.—ED.] 

Attention may also be called to the great advantage in 
leverage resulting from a projection of one or more foot 
ing courses of abutments as shown in the sketches, the 
same result being obtained by a projection of the trans- 
verse course of foundation timbers resting upon longitud- 
inal timbers as shown in Fig. 11. The omission of this 
feature, although customary, lessens the value of a foun 
dation very maferially. Itis thought thata full length 
coping, ¢. e., with no side walls, such as are sometimes 
used with deck spans as shown in dotted lines, Fig. 11, is 
a preferable form because the bridge seats are left clear. 
and not liable to collect snow aid ice and refuse about 
the bearings, and the additional amount of coping is bal- 
anced by the saving in the amount of stone used. Also 
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that, in view of the certainty of a small amount of set- 
tlement in any foundation. it is well to set all masonry 
levels from a base of rail lin. to2 in. above the actual 
base of rail. 

(Weare disposed to dissent from this, especially for 
small masonry structures. While masonry settles, em 
bankments settle far more and far longer. It takes a year 
or two before the banks are so stable that there will not 
be more cr less of a jolt upward at each s-ructure a short 
time after surfacing. Set the masonry to grade and keep 
the approaches well up is the safer rule.—EbD.] 





Water Mains at River Crossings. 


The March number of the Journal of the New 
England Water-Works Association contains a 
paper by Mr. E. H. Gowrne, C. E., Boston, Mass., 
entitled, ‘“‘ An Experience in Crossing a Stream with 
a Main Pipe,” from which, and the discussion of the 
same, we abstract the following: 

Mr. GOWING was recently called upon to complete 
a system of water-works where an 8-in. main was to 
be carried across a stream 270 ft. wide at low, and 
325 ft. at high water. The stream at low water had 
a& maximum depth of 16 ft., and the maximum press- 
ure in the pipe at this point was to be 85 lbs. The 
bottom of the stream was partly sandy and partly a 
ledge. The temperature at this locality sometimes 
goes as low as 30° below zero. At the time Mr. 
GowlING took up the work the plan was to carry the 
pipe across on a suspension bridge. Owing to the 
extreme coldness of the climate it was decided that 
a pipe on a bridge, no matter how carefully boxed, 
would give trouble through freezing, and, therefore, 
the pipe was laid on the bed of the stream, Ward's 
joints being used. 

In the discussion which followed Mr. Gow1ne’s 
brief paper, Mr. PHINEAS BALL, Worcester, cited 
examples of two 24-in. mains carried on a bridge 
across the Chicopee {River at Springfield, Mass., in 


1874, some 24-in. mains at New Haven, carried on , 


a bridge across the Quinnipiac River, and an 8-in. 
pipe laid exposed in a rocky ravine near Greenfield, 
Mass., allof which weze not boxed or in any way 
protected from freezing, but had not, to his knowl- 
eige, given trouble. The 24-in. mains were provided 
with expansion joints. 

Mr. DEXTER BRACKETT, of Boston, gave an ex- 
ample of a 16-in. main supplying Everett, Mass., 
which was carried on timbers under the sidewalk of 
a bridge, and for seven or eight years gave no 
trouble, but finally froze solid. Mr. BracKrEtTT 
stated that the large pipes in connection with the 
Boston water works were unprotected, while the 
smaller ones were inclosed in a single or double 
box. Reliance is placed upon an air space rather than 
packing, especially since pipes generally leak a little, 
and the leakage will give less trouble when an air 
space is used instead of packing. There is an 
especial advantage in having a pipe where it can be 
examined, rather than beneath a stream. 

Mr. H. G. HoLpEN, Nashua, N. H., said during the 
discussion that he had soon to lay an 8 in. pipe some 
700 ft. long across the Merrimac River, and that he 
proposed to use a 12-in. box next the pipe and a 24- 
in. box outside that, the space between to be filled 
with tan bark. He considered tan bark better than 
sawdust, as it would never decay and was fully as 
cheap. He was thinking of using wrought-iron or 
steel pipe, and carrying the pipe on a highway 
bridge. 


Useful Numbers for Ascertaining the Average 
Pressure of Steam in an Engine Cylinder 
with any Cut-off. 








BY WM. COX. 


In a former number (Jan. 3, 1891) we gave a num. 
ber of equivalents or useful numbers for purposes of 
caiculation and for slide-rule practice. In the pres- 
ent article we give a similar series for computing 
the average pressure of steam in Ibs. per sq. in. for 
the whole stroke of a piston, when the initial pres- 
sure and the portion of the stroke at which the 
steam is cut off are known. They are based upon 
the forwula 

1+H 
p=P R 
in which P= initial pressure in lbs. per sq. in., in- 
cluding atmosphere. 

R = ratio of expansion. 

H = hyperbolic logarithm of R, 
and p = mean pressure during Stroke in Ibs. 
per sq. in., including atmosphere. 
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No allowance is made for imperfect vacuum. 
If, for instance, the steam is cut off at half 
stroke, we have from the table initial gage point 
13, and average gage point 11, and for ordinary cal- 
culations we multiply the initial pressure by the 
average G. P. and divide the product by the initial 
G. P.; the quotient is the average pressure for the 
whole stroke, or 
initial pressure ~ 
a 1. G.P. 

For slide-rule practice, for which these gage 
points are specially suitable, as they all fall upon 
marked divisions of the rule and slide, and require, 
therefore, no estimation of the intervals of the one 
or the other, we place the initial G. P. for the given 
cut-off on scale C of the slide, so that it co- 
incides with the average G. P. on scale D of 
the rule. We then have on the slide a series of in- 
itial pressures, and coinciding with the same, a series 
of average pressures on the rule, all corresponding 
with the given cut-off. The diagrammatical demon- 
stration is as follows: 


A. G. P. 
Average pressure = " 


C Set initial G. P. for given cut-off Under initial press. 


D Toaver. G. P. for given cut-off Find average press. 
Example: Given an initial pressure of 75 lbs. per 
sq. in., with the Ssteam cut off at three-quarters 
of the stroke, what is the average pressure for the 
whole stroke? 
75 x 3B 
— = 72.27 lbs. 





Average pressure = 


On the slide rule, 
C || Set 55 | Under 75 lbs. 


D'! To 53 Find 72.27 lbs. average pressure. 











TABLE. 
Portion of stroke at 
which steam is cut off. 


Initial G. P. Average G. P. 
250 ’ 


% 
4 55 53 
a 37 34 
by 13 1) 
Ay 3l 23 
4 ji 34 
by 65 25 
‘cI ‘ 200 199 
ts . 139 136 
ss a 139 132 
6 167 151 
i's ‘ :iM4 164 
Te a 30 152 
Ps - 15 24 
os . 100 33 
8 as ee 68 57 
{ 80 75 
a a 10 7 
‘ - “ 43 20 


Notr.—These gage points are intended for the Mann- 
heim slide rule, scale Con the slide and scale Don the 
rule, being both graduated alike. 


Notes on Steam Car Heating. 


At the last meeting of the Western Railway Club 
a paper was read by Prof. W. F. JoHNSON on Steam 
Heating of Trains. A large part of the progress 
thus far made in steam heating has been due to 
compulsory legislation. But little has been done in 
the West as yet because of the lack of compulsory 
legislation and the poverty of th» roads. 

The numerous steam car heating companies which 
two or three years ago were actively pushing their 
rival interests have been reduced by the sur- 
vival of the fittest to three or four now doing an 
active business. Some of the car heating companies 
have given master mechanics to understand that 
trains could not be heated by steam without infring- 
ing fundamental patents. .The writer believes, 
however, that there is nothing essentially patent- 
able in the arrangement of steam pipes in the car, 
nor is any particular arrangement necessary to 
success, provided the pipes do not pocket water. 

Experience has shown that about 1 sq. ft. of radi- 
ating surface to 25 cu. ft. of space to be heated is a 
sufficient amount. The ideal system, however, is 
the indirect, in which the car is heated by a hot 
water circulating system, which is warmed by steam 
from the locomotive. Experience here shows that 
8 sq. ft. of steam heating surface is sufficient to 
warm a car by thissystem, the radiation from steam- 
heated pipe in contact with water being 20 times as 
fast as when in contact with air. One common 
defect with hot water circulating systems is the use 
of too small pipe. In general, 1){-in. pipeis altogether 
too small for water circulating pipes in modern cars, 
and if the piping were done with 1%<-in. pipe, the 
citculation would be so much freer as to make the 
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same amount of radiating surface much more efti- 
cient. 

The first Baker heaters used 20 years ago were in 
small cars, and only about 200 ft. of 1‘¢ in. pipe 
were used ; but in the large sleepers now used there 
are 400 to 500 ft. of pipe. The length has been in- 
creased, but not the diameter, and as a result the 
circulation is often very slow. 

Concerning couplings, the two that are now fight- 
ing for supremacy are the Gibbs and the Sewall. 
Each one of these is now largely used, and the ques- 
tion which coupler wi!l eventually obtain supremacy 
is still undetermined. Any coupler to be steam 
tight, and at the same time couple casily and un 
couple automatically, must be very perfectly made 
and must be well taken care of. 

For disposing of the water of condensation a trap 
is the common reliance. Return systems have 
not been very successful. The great trouble is the 
leakage of air into the system at the couplings. 
There has been much less trouble with traps since 
the trainmen found out that they were not 
lutely automatic and therefore 
needed attention. 

The train pipe should be located inside the car so 
far as possible, to avoid the loss of heat by radiation, 
as wellas danger from freezing. The author for- 
merly favored the overhead train pipe, but does not 
now, on account of the difficulty of keeping coup- 
lings tight in this position and the great annoyance 
of leakage. The paper concluded as follows: 

The question of the last three years has been whether it 
is practicable to heat cars by steam, but if we have a good 
coupling and a reliable steam trap. there is no reason why 
any road should not now adopt steam heating entirely, be- 
cause there is no question asto its economy, not only in 
the use of coal, butin labor. A time has now come when 
the Western roads can take their choice of several sys 
tems, and be assured that they will get reasonable effi- 
ciency in the steam heating of trains. A further delay in 
this regard is not only to the sacrifice of human life, but 


a source of unnecessary loss in running expenses of the 
road. 


abso- 


gave them the 


In the discussion the defects of rubber hose were 
referred to. If made of very pure, soft rubber it will 
swell up and greatly reduce the bore of the hose; if 
of a harder rubber it is likeiy to crack. It was sug- 
gested that hose for steam heating should be lined 
on the inside with canvas or a wire coil to prevent 
the choking by the swelling of the rubber. The ad- 
vantages of hot-water heating over direct steam 
were generally conceded, the only trouble being the 
difficulty in securing a good circulation with the 
hot- wat er system in some cases. 


The Production of Bluestone inthe States of 
New York, Pennsylvania and New Jersey. 


For the above-narced states Census Bulletin No. 
71 shows a total of 5,126,340 cu. ft. of bluestone pro- 
duced in 1890, of a value of $1,689,606. The expendi 
ture for regularly organized quarries amounted to 
$608,582, of which $527,634 was for the wages of 1,793 
persons employed in this industry. 

This bluestone is one of the varieties of sandstone, 
and is made up of exceedingly small particles of sil- 
ica cemented together by silica and a very slight 
amount of argillaceous material. This stone is ex- 
ceedingly hard and durable, but is naturally difficult 
to work. Owing to its stratified nature, and to its 
hardness, it is well adapted for use as flagging and 
curbing, and it is chiefiy devoted to this purpose. 

Bluestone is not always blue, as its name would 
imply, for the color may vary from dark blue, or slate 
color, to bluish gray, and sometimes it is tinged 
with green or brown. The principal shipping points 
for the quarries in New York State are Kingston, 
Malden, Saugerties, Catskill and Coeymans, all on 
the Hudson River. Leading into Kingston are stone 
tramways, about 9 miles long, coming from the 
quarries at West Hurley and other points. The 
deeply laden wagons have worn ruts in the stone, 
which thus form a track from which the wheels can- 
not escape in the course of a trip. 

Bluestone occurs in beds, with the surface layers 
quite thin, but increasing in thickness with the 
depth. In many cases powder is not used at all, as 
the stones can be easily removed with the simplest 
tools and methods. When the stones exceed 6 ins. 
in thickness it is split by plug holes and wedges. 

The owner of the land is usually paid a royalty of 
from \ to 1 cts. per superficial foot on all stone ex- 
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tracted. Or, in some cases, a percentage of from 5 
to 10% of the selling price is charged by the owner 
and paid by the shipping agent. The value of blue- 
stone Jand varies greatly, depending on the amount 
and quality of the flagging. This land is usually 
useless for all ee purposes. 





Floating Equipment on the Great Lakes, 


Census Bulletin No, 66 states that the total num- 
ber of vessels on the great lakes, on Dec. 31, 1889, 
was 2,784, with a total gross tonnage of 924,472, and 
total net tonnage of 780,119 tons. The estimated 
carrying capacity of these 2,784 vessels wes 1,254,271 
tons, and the commercial valuation was $48,808,750. 

The following summary is given to show the class, 
average tonnage, average commercial value and 
commercial value per ton of the principal vessels: 





a Average 1 Average 
verage commercia commercial 
Class of vessel. tonnage. value. value per 
Propellers for ton. 

freight and r 

passengers... $35,73 $76 
Propellers for 

freight only.. 894 53,857 60 

ee 51 5,287 lu4 
Schooners 198 4,5°6 23 
Barges....-.... 468 11,507 25 


The bulletin presents the statistical matter in two 
tables. One of these gives a statement of vessels by 
lakes, and the others a statement of vessels by ports 
on the lakes. In this first table the vessels are 
divided into 17 classes, and the number, gross and 
net tonnage, estimated carrying capacity and com- 
mercial value, etc., are stated. In the columns of 
percentages noted it appears that the total tennage 
of steam propellers on Lake Superior carrying freight 
is only 13,517, or 34.09% of the total tonnage on that 
lake; and it also appears thatthe tonnage of steam 
propellers on this lake, carrying freight only, is but 
3.49% of the totul tonnage of such vessels on all the 
Great Lakes. The total value of steam propellers on 
Lake Superior, carrying freight only, is $898,500, or 
32.51% of the total value of vessels on this lake; or 
3.85%, ‘of vessels of this class on all the lakes. Simi- 
lar percentages are given for all the lakes separately. 

In summarizing the vessels by ports, it is seen 
that more than half of the vessels on the Great 
Lakes are assigned to the cities of Chicago, Port 
Huron, Detroit, Milwaukee, Grand Haven, Cleve- 
land and Buffalo. This summary in full is as fol- 
lows: 





The New Croton Aqueduct Lawsuit. 


The long threatened case of O’Brien & Clark vs. 
the City of New York for sums alleged to be due 
them for extra work, etc., on the new Croton Aque- 
duct, is now on trial before Judge INGRAHAM of 
the Supreme Court. The total claim was originally 
$732,312; but the ruling of this week, of Judge 
INGRAHAM, that the city was not responsible for 
any extra work done outside the contract, reduces 
the claim to about $300,000. 

The complaint of the contracting firm is briefly 
about as follows: (1) That the value of material and 
labor supplied is $944,445.06; of which there is still 
due to them $217,189.23. (2) That all this work on 
Section 6 was done under the direction of the city’s 
employés; and that all the work was supervised, 
directed, inspected and approved by the city. (3) 
That after the contract had provided for tunnel 
excavation, it was decided by the city’s agent that 
all excavation not made necessary by faulty work 
or careless blasting should be paid for. The sum of 
$149,034.62 was yet due them under this provision. 
(4) That the city gave incorrect lines and levels re- 
quiriug extra work to the amount of $150,000. 
Various smaller claims follow of under $10,000 each. 
A claim of $119,138 is made for false and misleading 
borings, shown to them by the city at the time of 
the letting; $125,000 is wanted for work done under 
“an alleged attempt to remedy defective work”; 
and delays occasioned by the city accepting and 
then rejecting brick are set down as worth $25,000. 

The City answers that the work done and materi- 
als furnished by the contractors are worth only 
$748,852.97, and that $729,395.39 of this sum has been 
paid. All work done outside of this was incidental 
to the performance of the contract, and was notjen- 
titled to extra pay. The value of the tunnel exca- 
vation in the above stated $729,395.39 was $452,704.- 
35. The City declares that all lines and levels given 
were true and accurate, and the change of plan at 
the Sawmill River—for which extra compensation is 
demanded—was made at the request of the contrac- 
tors. As to misleading borings the City quotes the 
following extract from the contract and specifica- 
tions: 

“On account of the character of the work, which is 
mostly under ground the above-mentioned quaatities 


cannot be estimated in advance with accuracy; there- 
fore, bidders are required to submit their bids upon the 











SUMMARY SHOWING NUMBER AND TONNAGE OF CERTAIN CLASSES OF VESSELS FOR CITIES NAMED. 
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ieee 
| PROPELLERS l | 
CARRYING || PROPELLERS || 
TOTAL, || BOTH PASSEN- || CARRYING || SCHOONERS. BARGES. ALL OTHER 
CITIES, | G@ERS AND ||/FREIGHT ONLY. CLASSES. 
FREIGHT. || 
No. Tonnage || No. Tonnage | No. |Tonnage | No. |Tonnage No. |Tonnage || No. ; Tonnage 
~ Grand total... .... 794 | 924,472 || 307 | 143,983 || 433 | 327,095 || 939 | 185,776 || sor || 138,404 || 804 | O9,214 
See | eee — ements a { <ocamanenf acateamapamnsengnens | [-caaunenumans ferptenasaaunemnsnsaas> 
hel ois vest 1.814 636,716 | 167 | 101193 || 249 | 308,433 || 622 | 120,302 || 199 | 58.514 || 587 48,274 
CWIOREO oi sik sesis cues | | 34 | aster |} 28 | 10,960 |! 155 | 95,859 || 18 6,255 || 104 5,005 
Port Cove ; Il 1,887 73 40,840 |; 100 6,302 {| 21 6,797 838 5,656 
SDs nina cc ncevenee } i7 8,565 || 56 56.994 || 83 19,074 44 21.387 ||. 75 23,748 
Milwaukee.... ‘ | 12 3.282 || 53 39,172 |! 129 15,034 || 6 2,246 59 3,960 
Grand Haven.. . 3] 5.750 || 23 4.422 || 74 4,784 1 618 96 4.851 
Cleveland... .... : ' 19 33,986 66 83,979 || 64 30,873 19 12,302 5t 2,087 
SS See ee z | 43 34,542 | 50 72,066 || 17 10,376 20 8.909 74 2,967 
Total other ports..... 910 | 287,756 | 40 ee 42,790 84 78,662 | 317 65,174 172 | 79,890 257 20,940 
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Taking the cotals only for the statement of float- 
ing equipment on the separate lakes, and including 
in this all classes of vessels, from the largest steam 
propellers to steam lighters and all manner of sail- 
ing vessels down to sloops, we have the following 
table: 
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eee __ TONNAGE. 
| _ Percentage of— | 
| e ‘| 
LAK ETC. Fo. | mnnage o 
a" | Gross. | Total | class | 
tonnage | named on 
on _ allthe 
| . lakes. 
Superior.............-. | 3 39.653 | 109.00 | 4.29 
Huron and St. Clair..| 726 262.833 100.00 28.43 
ee Te: 1,003) 194,333 100.00 21.02 
DOG ve hbhSsas-bseuenke 664. 39.557 100.00 + 46 
pater. ot Ri Jabal 131) 15,859 100.00 | 1.72 
St. wrence River | | 
and L, ont i ta 19,237 xe 100.00 2.08 
Totale..........0.. [2.784 g24a2 ! 100.00 | 100.00 


<i 


following express conditions, which will apply to and 
become part of every bid, viz.: 


“That bidders have satisfied themselves by personal 
examination of the location of the proposed work, and by 
such other means as they may elect, as to the accuracy 
of the foregoing estimates of the engineer; and that they 
will not at any time after the submission of a bid dispute 
or complain of such statement or estimate of the engineer, 




















1) VALUATION. _ 
| i| Percentage of— 
| | Total |g 
‘ | Estimated || Total | valuation 3 
Net. | carrying || Com- valua- | of class | & 
| capacity. | ™ercial.| tion (named on|~ ™ 
e on lake.! allthe 3 
lakes. 
~ 31,902 | 47,001 || 2.763,500) 100.00 | 5.66 | 70. 
220588 | 366,971 * 107,650) 100.00 26.85 50. 
165,615 278,176 8.995.900 100.00 18.43, 46. 
332,722 517.731 | 22,131, 600, 106.00 45.34 56. 
13,699 | 23,272 || 676,300; 100.00 1.39 43. 
15,393 | 20,820 |! 1, 134,800) 100.00 2.33 59. 
“780,119 ) 1,254,271 |) 48,809, a 100.00 | 100.00 | 54. 
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assert. misunderstand regard 
toe the oe re cone week to be done.” _— 

The City explains that the boring of holes in the 
masonry and injection of grout were made necessary 
by the discovery that fraudulent work was being 
done, and this was the only safe and economical 
method of making this work good. In conclusion 
the City sets up a counter-claim against the con- 
tractors of $19,157.58 and $20,000 for failure to finish 
work within the specified and the extended time. 

This trial is being continued, but as yet the evi- 
dence is not in shape to properly comment upon it. 





Analyses of Well Water at Washington, D. C. 





The following analyses of water and sewage were 
made by Mr. CLirForD RICHARDSON, Inspector of 
Asphalt and Cements, District of Columbia, and 
published in Mr. RIcHARDSON’s report for the year 
ending Oct. 1, 1890: 


























(Parts per million.) 

Solid Ammonia. Nitrogen. Chlo- 
mat- - ri 

ter. |Free. | Alb’d| Nitri.) Nitra 
Mountain spring... daces 19 | .073) .015| .000 3) 4.5 
Deep gravel well..... 174 | .u00] .020} .000) =.) 4. 
‘ton %q.{ best | 80 | .000] .060 .000, 41 4.0 
Wash’ton “4-{ worst! 274 | ‘3y2| 1632) Tr.| ‘s| 5.0 
River bel t | 108 | .000| .22 .000) .8| 40 
city...... ow { poset! 164 | 300] “204 Tr.| 15] 4.5 
243 | 1 448! 2.84| .000, 5.0) 13.8 
City sewage..{ est 1096 43.0 | 8.30 | “000 1.5, 40.0 
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aenengton welts. 012 oc Tr,| 12.7) 54.4 
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The object of the analyses was to show the con- 
dition of wells within the city of Washington and 
the District of Columbia drawn upon for water sup- 
ply, and what, if any, should be ordered filled. Ref- 
erence should, therefore, first be made to the lower 
part of the table. The analyses are thrown into five 
groups, four for different sections of the city and 
one for outlying portions. The first line of figures 
for each section indicates standard well water, 
which has been established as such by analyses 
made in previous years of water not subject to im- 
mediate contamination. The second line of figures 
gives analyses of bad water in each district. In the 
report named above it is stated, that of all the wells 
examined the water of 71% was either bad or suspi- 
cious, and ‘hat in the southeast section 40% and in 
the southwest section 100% of the wells examined 
had bad or suspi¢ious water. During the year 17 
wells were ordered filled and abandoned. 

The report states that the only argument in favor 
of keeping the remaining wells open is the “ filthy 
condition of the aqueduct water and the high tem- 
perature which it reaches in the mains in summer, 
often 85°.” 

The comparative quality of well water and of the 
best and worst waterfrom the aqueduct is shown by 
the third and fourth lines of the table. It will be 
seen thatthe city or aqueduct water is, on the 
whole, far better than the well water, but in its 
worst stages it contains a large amount of solid 
matter, and compared with spring or deep gravel 
well water is very impure. It is interesting to com- 
pare all these analyses, thus far mentioned, with 
those of the best and worst city sewage given above. 

The analyses are interesting, and show that the 
District Commissioners do well to keep a close 
watch over the supply from wells, and would prob- 
ably do still better if they ordered many or all of 
the wells within the city filled and abandoned. To 
those who cannot afford ice the water in the hot 
months is, of course, very unpalatable, but the use 
of the wells would seem to be a continual menace to 
health, espe€ially in case of an epidemic. 
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Legal Decisions of Interest to Engineers. 


Liability of City for Change in Grade of Street.—A 
depreciation in the value of property abutting on a street 
resulting from a chame of its grade by the municipality 
is not a taking of private property for public use, and 
hence, where the municipality acts under autbority of 
law in changing the grade, and with due care, it is not 
liavle for such depreciation, unless specially made so by 
Statute. (Smith v. City of Eau Claire, Su,. Ct. of Wis., 
47 N. W. Rep., 830.) 


Liability of Contractor on Public Work. -Defendant 
had a coniract to construct a sewer in the street of a 
city, in which the city reserved the right to “ vary, ex- 
tend, or diminish the quantity of work —. its prog- 
ress.’ Before the work was completed he was directed to 
make eeriain changes in the grade of the sidewalk, which 
bis workmen did in such fashion asto leave a hole near 
the curb, into which plaintiff fell, and was injured. He 
was an independent contractor as to his work, and is lia- 
ble for the negligence of his workmen therein. (Charlock 
v. Freel, Ct. of Appeals of N. Y.. 26 N. Y. Rep., 262 

Basis of Damages,in Condemnation.—In a proceeding 

by a railway company to condemn a right of way, the re- 
port of the commissioners having been set aside on ex- 
ception by the land-owner, and the case ha.ing gone to 
trial without any pleadings on his part, he is entitled to 
full damages for the decreased value of the body of his 
land taken as a whole, and he is not confined to the gov- 
ernment subdivisions described in the company’s petition. 
The valve of the entire tract, with the railway location 
across it, is to be estimated on the supposition that the 
company will erect and maintain fences and farm cross 
ing» as required by statute, and it is error tocharge the 
jury not to concider any advantage arising from the erec- 
lion of fences and farm = by the company. 
utes, M. & St. P. Ry. Co. v. Baker, Sup. Ct. of Mo. 
15S. W. Rep., 64.) 
Imposing Additicnal Obligations on Street Railway 
Company .—The tact that a street railway constructed its 
tyacks undcr a franchise granted by a vity does not e.- 
empt the company from the power reserved to the Gen- 
eral Assembly by Code Iowa, Sec. 1190, of imposing any 
condition on the franchise of a corporation which il 
deems necessary for the publ:c good; and hence, though 
the original tranchise granted by the city required the 
company to puve only the space inside the rails, the obli- 
gation of the contract is not impaired within the meaning 
of the Federal Constitution by a subsequent ordinarce 
passed by the city in pursuance of aci, iowa, March 15, 
1884, requiring the company to pave in uddition ene teot 
outside of each of the rails. Aftirming 78 lowa, 367,43 N. 
W. Rep., 224. (City of Sioux City v. Sioux City St. Ry. 
Co., Sup. Ct. of the U. S., 11 Sup. Ct. Kep., 226.) 





THE PAINTING OF THE FORTH BRIDGE, say Messrs. 
Craig & Rose, of Glasgow, the contractors for this 
work, required 35,527 galls. of paint oils, and 250 
tons of paint. During the construction of the bridge 
980,072 galls. of machinery and illuminating oil were 
used. 


IcE-COOLED CARS are being experimented with on 
some of tke Indian railways. The ice is stored in 
the sides of the car and acurrent of airis made to 
pass over it and enter the car. On an experimental 
trip the temperature of the car interior was reduced 
to 80° Fahr., which is decidedly cool for Indian 
travel. 


THE FAMOUS NAVARRO WATER METER is still on 
the market. At least, an attempt was made this 
week to sell at auction 9,700 of these “useful” 
machines, bought by New York City and paid 
for at the rate of $70 each, during the reign of 
‘Boss TWEED. They were offered at the upset price 
of $3.50 each. The first bid was $1.50 per ton; but 
finally 211 were sold at prices ranging from $3.60 to 
$4each. The remaining 8,489 are yet on hand. 


DYNAMITE AS A RAIN PRODUCER is to be officially 
tried, says a Washington news item, by the Agri- 
cultural Department. The scheme is credited to 
ex-Senator FARWELL, who, it is said, expects to ac- 
complish marked results by exploding dynamite 
suspended in mid-air from balloons. The proposition 
is somewhat akin to the huge “electrical precipi- 
tator” schemethat some one once brought to our 
own office. This inventor was also going to use a 
balloon to hoist his “ precipitator” to the moisture- 
bearing stratum of clouds and bring down rain at 
will. 

THE TUBULAR FRAME WAGON Co., Mr. M. R. 
JEFFERDS, General Manager, has secured the Vul- 
can Steam & Forge Works, of Barrow, England, and 
will hereafter build its own cars. This is a com- 
pany established in England for the building of 
American style freight cars with tubular frames. 


THE TRIP FROM JAPAN TO ENGLAND, via the Cana- 
dian Pacific R. R., has been made in 25 days, in- 
cluding a three-days wait for a steamer at New 
York. The steamer Empress of India sailed from 
Yokobama to Vancouver, arriving April 28, in 10 
days 14 hours and 34 minutes. The run of 2,900 miles 
to Montreal was made in 3 days 17 hours, with an 
average speed of 34 miles per hour. This new steamer 
has a trial speed record of 18.6 knots. She is 5,920 tons 
gross, 485 ft. long, and is driven by twin screws, 


with triple compound engines. The line has an 
English postoffice subsidy of $300,000 per year for 
carrying the mails for China and Japan. It is a 


monthly service, and from Quebec 3044 days in ~ 


winter and 2844 days in summer are allowed. The 
penalty for failure to start at a fixed time is $2,500, 
and $500 for every whole day's aelay, and $500 for 
every 12 hours’ delay in arriving. 


THE SIBERIAN RatLway is to be built by the 
Czar of Russia out of his private fortune, says a 
very dubious report from Moscow. The reason 
given is that the Czar has always warmly advo- 
cated this road, and as the present financial status 
of Russia will not permit the appropriation of the 
350,000,000 roubles required, he has determined to 
carry on the work with his enormous private for- 
tune. The same rumor says the Czar has 1,000,000, - 
000 roubles (about $500,000,000) invested with Lon- 
don bankers on bis private account. 


THE LOCAL INDEBTEDNESS OF ENGLAND AND 
WaLss is set down in Herapath’s Journal as 
amounting to $999,000,000, showing an increase of 
42.7% in the last 10 years. Of thissum about $445, 
000,000 are invested in water, gas and tramway 
companies and harbor improvements, and are pro- 
ductive, $265,000,000 are invested in general im- 
provements and $165,000,000 in public buildings. 
About 200 municipalities now manufacture their 
own gas, and cities like Birmingham and Man- 
chester reap a profit therefrom of $200,000 to $250,- 
000 per annum. Public water supplies yield a 
surplus or $7,500,000 per annum above expenses. 
About $165,000,0C0 are yet invested in private gas 
undertakings; but the tendency is for the towns to 
buy up these works. Herapath’s regards this ‘“‘mu- 
nicipalization” of water, gas and tramway plants as 
a dangerous symptom, as shown inthe rapid ad- 
vance of the local debt. It is all well enough for 
times of peace and commercial prosperity; “‘but it 
would be adangerous millstone in case of war or 
prolonged commercial depression.” 





THE COLUMBIAN WORLD’s Farr directory points 
out the fact tha: the various states are making more 
liberal appropriations for the fair than they did for 
the Centennial of 1876. In thelatter year 27 states 
appropriated $1,517,000; for 1893, 26 states have al- 
ready appropriated $2,775,000, though the $1,000,000 
for Illinois figured in the latter statement has not 
yet been officially set aside. The directory believes 
that the states will spend five or six times the 
amount upon the fair for 1893 that was appropriated 
for 1876. 


CONSTRUCTION NEWS. 


RAILWAYS. 
EAST OF CHICAGO.—Existing Roads. 


Philadelphia & Seashore.—Construction is now in 
progress on the extension of this New Jersey railway to 
Sea Isle City. It is expected to have the line compieted 
this month. 

Adirondack & St, Lawrence.—The grading force 
along the line of this New York railway is being con- 
stantly increased, and work is making good progress. 
The engineers are locating the route in Franklin Co. It is 
probable that if the right of way through the state forest 
lands is secured a large force will be put at work at once, 
and the larger portion of the work completed this season. 

Portland & Rumford Falls.—This compauy has given 
notice to the Maine State Railroad Commissioners that it 
will begin the location of the proposed extension of its 
line at once. Parker Spofford, of Bucksport, Me., is Chief 
Engineer. 

Pennsylvania.—It is stated that a company will soon 

be formed to build a branch of this railway from Middle- 
town to Hummellistown, Pa. 

Little Fatls & Dotgeville.—The grading on the first 
five mile section from Little Falls, N. Y., north is nearly 
finished. 

Irondale, Bancroft & Ottawa.—This compzny is 
grading an extension from Irondale to Monmouth, Unt., 
10 miles. 

Lake Hopatcong, Boonton, Morristown, Caldwell 
& New York.—H. C. Reynolds, of Whippany, N. J.. Sec- 
retary, writes as follows: 

This road we torun from Montclair, N. J., on 
the New York & Greenwood Lake R. K., via Caldwell, 
Troy Hills and Parsippany, to Rockaway, N. J., 21 miles, 
with branches from ‘i: oy Hills to Morristown, N. J., and 
from Parsippany to Boonton, N. J.. 9 miles long and 3 
miies long respectively. Tec avoid the expense cf con- 
structing the tunnel near Montclair connections wil! be 
mace for the present with the line recentiy compieted 


from Great Notch to Caldwell. The work will be r- 
ally light; maximum grade 80 tt. per mile. There will be a 


bridge across the Passaic Piver. The surveys and pro- 
files haye been completed bet ween C.ldwell and Morris- 
town, and surveys will soon be made for the reminder of 
the line. The principal business of the road will be the 
suburban freight and passenger trafic. 


Central ¢ ounties.—A bill has been introducsd into the 


Canadian Parhament providing for the following issue of 
bonds to provide for the construction of this road: $10,000 


per p ile secured upon the roadbed and all other property 
erclusive of roll.ng stock; $15,000 per mile upon the roll- 
ing s ock and $600,000 of bridge bonds. The work is di- 


vided into sections as follows: From Hawkesbury to Glen 
Robertson, Ont.; the Caledonian Spiings Branch, from 
South Indian to Rockland, from the Canada Atlantic Ry. 
to the St. Lawrence River, and the bridge and ferry 
across the Ottawa River W rk is now in progress on the 
section from Hawkesbury to Glen Robertson, 20 miles. 


Projects and Surveys. 

Chicago, Union City & Cincinnati.—Chartered in In 
diana to build a railway from Union ‘ ity, Ind., to Hunt 
ington, Ind., 70 miles. Among the directors are: F. A. 
Allison, J. C. Fawcett and Geo L. Danforth. 

Eastern Ohio —This company has been chartered in 
Ohio. The company will secure the frar chises of the Cin- 
cinnati, Wheeling & New York R. R. Co., covering the 
right of way from Cumberland, O.,to Cambridge, O , 15 
miles. Among the inccrporators are: J. C. Ryan, Jobn 
B. McDonald and J. C. Steele. 

Perry County R, R. Extension Co.—Chartered in 
Pennsylvania to build a ra'‘lway from Bloomfield, Pa., to 
Landisburg and Loysville, Pa.. 11 miles. Among the in- 
corporators are: Chas. H. Smiley, president; Geo. Patter- 
son, Landisburyz, Pa.; R. H. Meoffit. Duncannon, Pa., and 
Wm. Miller, York. Tne company is probably chartered 
in the interest of the Perry (‘county R. R. Co. 

Syracuse & South Kay.—\t is stated the proposed 
railway from Syracuse, N. Y., to South Bay, N, Y¥., on 
Oneida Lake, will be built this season. 
Walter F. Randall, Oneida, N. Y. 

Moosilauke .—¥. Conn, of Concord, N. 
gineer, writes us as follows: 


The preliminary survey for this road, which is projected 
torun from Warren, N. H., northeast to the summit of 
Mt. Moosilauke, N. H., 20 miles, has been completed. ‘The 
work will be light; maximum grade 4% and maximum 
curve 15°. Jc will bea friction road the entire distance. 
The principal business will be the summer tourist 
travel and the transportation of lumber. John H. Pear- 
son, of Concord, N, H., is President. 


Lehigh & West-rn.—Chariered in Pennsylvania to 
build a railway connecting the Lebigh Valley and the 
Wilkesbarre & Western railways between Berwick and 
White Haven, Pa. The line will be 35 miles long. 


SOU THERN.—Existing Roads. 

Carolina, Knoxville & Western.—H.O Beattie has 
been appointed receiver of this South Carolina R. R 

south Florida.—A press dispatch states that McLean 
& Co. have the contract for building the proposed exten- 
sion of this railway from Pemberton, Fla., north. It is 
ex pected that the 45-mile section between Pemberton and 
Dunnellon, Fla., will be under construction in a few 
weeks. 

Wilmington, Onslow & East Carolina,—lIt is stated 
that grading will soon be resumed on the extension from 
Jacksonville to New Berne, N. C., 38 miles. A smail 
amount of grading has already been done near Jackson- 
ville and the work will begin at this point. F. L. Pitman, 
Wilmington, N. C.. is Chief Engineer. 

Bishopville.—The work on this railway from Bishop- 
ville, N. C., north is making good progress. 

Mobile & Uhio,—The engineers have completed the 
survey fora railway between Columbus, Miss., and Tus- 
caloosa, Ala., and a favorable rout> is stated to have been 
secured. 

Macon, Dublin & Savannah.—Tracklaying is now 
completed to within about 15 miles of Dublin, Ga. About 
200 men are now at work on the line and it is hoped to 
have the road completed to Dublin by July 1. 

Central R. R.of Georgia.—President E. P. Alex- 
ander, of this company, is quoted as follows: 


It is our intention to build a line from Ellabei, on the 
Savannah & W estern, to Oconee, Ga., on the main line, a 
distance of about 8) miles ‘his wil] shorten the distance 
between Savannah and Macon a out 30 miles. Part of 
this line has already been surveyed and graded, and is 
now ready for the rails. A <urvey wili soon be made of 
the remainder of the line. This line is the shortest line 
that can be built from Savannah to Macon, and will not 
deviate fiom an air line 10 miles at any print. It will 
make the distance to Macon about 160 miles, instead of 
192. as at present. After i s completion it will natural! 
become the main line of the Central between Savanna 
and Maron. A +hort line to Atlanta could thus be built 
from Oconee to Milledgeville and trom Eatonton to At- 
lanta. 


Chief Engineer, 


H., Chief En- 


Projects and Surveys. 

Punta Raasa, Peace Creck & Alafia River.—A bill 
has been introduced into the Florida state Legislature in- 
corporating a railway company by this name. 

Northern Neck.—The people of Warsaw, Farnham and 
other towns in the Northern Neck of Virginia are agicat 
ing the construction of a railway from Freder:cksburg, 
Va., southeast to Chesapeake Bay. The preliminary sur- 
veys will probably be commenced soon. E, D. Booker, 
Farnham, Va., is interested. 

Baldwin County.- Chartered in Alabama to build a 
line of railway from Perdido Bay to Mobile Bay. Among 
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the incorporators are J. 8. Leonard, of Pensacola, Fla., 
and Geo, P. Gates, of Muscogee, Fla. ° 

Chesterfield & Kershaw.—A meeting of the stock- 
holders will be held June 23 to organize this company. 
It proposes to build a railway from Cheraw to Camden, 
8. C. 

Johnson ‘City & Greensboro.—This company has 
been organized in Tennessee to build a line of railway from 
Allentown, Tenn., east to Patterson and Lenoir, N. C. 
The officers are: Frank A, Stratton, President, S. F. Har- 
per, Vice-President; E. E. Davis. Secretary and Treas- 
urer. and Henry E. Cotton, Chief Engineer. 

Smithsonia & Danielsville.—This company has been 
organized to build a railway from Smithsonia to Daniels- 
ville, Ga., about 13 miles. The officers are: President 
Jas, M. Smith; Vice-President, Geo. C. Daniel; and Sec- 
etary a d Treasurer, D. W. Meadow. 

NORTHWEST.--Existing Roads. 

Duluth & Winnipeg.—Abdout 1,500 men and 250 teams 
are now at work on the line between Cloquet and Duluth, 
Minn ,16 miles The work is being pushed, and it is ex- 
pected to have the line completed by Aug. 1. It is stated 
that ties and rails are on hand sufficient to extend the 
line from its present terminus northwest 23 miles, and 
that work will be resumed soon. 

Centralia & Chester.—The work onthe extension from 
Coulterville, 11, to Nashville, Ill., 15 miles, is making 
good progress. It is expected to have the track laid on 
this section some time in August. 

Projects and Surveys. 

Calumet & South Chicago,—Chartered in Illinois to 
build a railway from a point in Chicago to the Calumet 
lron & Steel Works. Among the directors are H. A. 
Howard and D. W. Sullivan, of Chicago. 

Merrill & Wausau,—A company is being formed to 
build a railway from Merrill to Wausau, Wis. The route 
will probably be over the old line of the Stevens Point & 
Northern R.R. 

Dututh, Mesabie & Northern.—Chartered in Minne- 
sota to build a railway from navigable water on Lake 
Nuperior to the northern boundary of the State of Minne. 
sota. Among the incorporators are K. D. Chase, of Fair- 
bault, Minn., and Jas. T. Hale and C. C. Merritt, of West 
Duluth, Minn. 

Atie Akan,—W. W. Russell, of Port Arthur, Ont., has 
completed the survey fora railway from a point on the 
Canadian Pacific Ry., between Carlstadt and Bridge 
River. to the Atic Akan Iron Range, about 60 miles. A 
bill incorporating a company to build the line is now be- 
fore the Cavadian Parliament. 

Yankton, Norfolk & Southwestern.—This company 
will soon award the contract for building its line from 
Yankton, 8. Dak., to Bloomfield, Neb., about 25 miles. 
The general offices are at Yankton, S. Dak. 

SOUTHWEST.—Existing Roads. 

San Antonio & Aransas Pass,—I\t is stated that re- 
ceivers’ certificates to the amount of $350,000 will be is- 
sued to provide for the completion of the Waco branch of 
this road. 

Louisiana, Arkansas & Missouri,—The preliminary 
survey for the line from Delbi to Bryan, La., 33 miles, has 
been completed. 

Pine Bluff, Monroe & New Orleans,—This railway, 
running from English to Rob Roy, Ark., 30 miles, has been 
sold to L. U. Leslie, of Stuttgart, Ark., and F. M. Gillett, 
of 5 Wall St., New York City, who, itis stated, will ex- 
tend it toa connection with the Stuttgart & Arkansas 
River R. R. 

ROCKY MT. AND PACIFIC,—Existing Roads. 

Great Northern,—The contract for tracklaying on the 
Seattle & Montana R. R. has been let to Shepard, Henry 
& Co. The material has arrived, and work is in progress. 

Denver & Rio Grande.—It is stated as probable that 
the branch from Del Norte to Wagon Wheel Gap, Colo., 
which tas not been operated for some years, will be 
opened up and extended to Cerede, Colo., 9 miles, 

Southern Pacisic.—An official of this road is quoted as 
saying that construction would begin on the coast line 
from San Luis Obispo to Ellwood, Cal., as soon as the pre- 
liminary arrangements are completed. The towns along 
the route are subscribing liberally in aid of the line. 

Rio Grande Western.—W ork on the extension of the 
Sevier KR. R. from Manti, Utah, via Guonison and Red- 
wood, to Salina, Utah, is making good progress. About 
300 men are at work on the grade, and the track has been 
laid to a point 5 miles south of Manti. The line has been 
surveyed from Salina south, via Richfield, Glenwood and 
Joseph, to Marysville, Utah. It is expected to have the 
road in operation to Sabina by July 1. 

Projects and Surveys. 

Denver & Irondale,—Chartered in Colorado to build a 
railway from Denver to Irondale, Colo. “mong the in- 
corporators are John N. Hubbard, Asa Baldwin and W. 
M. Ingersol. The principal offices will be at Denver, 

Oregon, Washington & Idaho Ry. & Transportation 
Co.—Chartered in Washington to build railways and op- 
erate boat lines along the Columbia and Snake rivers. 
Among the incorporators are Chas. H. Dodd, W. P. Gray 
and W. H. Brewster. 

Santa Fe, Prescott & Arizona,—Chartered to build a 
railway from Ash Fork to Phoenix, Ariz. 


Seattle, Boise & Salt Lake.—The surveys for this road 
from Fayette, Idaho, to the headwaters of Bear Creek, 100 
miles, have been completed. A favorable route is stated 
to have been secured. 

FOREIGN. 

Mexico.—A concession has been granted to Gen. Ge- 
ronimo Trevifio and Emeterio de la Garza for building 
the following lines of railway. From Venadito to Sierra 
Mojada and to a point on the Mexican Central Ry. in the 
State of Chihuahua; from a point on the Monterey & Mexi- 
can Gulf Ry., between the stations of Linares and Villa- 
grau, to the mining districts San Carlos and San Nicolas, 
with the right to continue to Laguna Madre and to Soto 
la Marina, and from a point on the Monterey & Mexican 
Gulf Ry., between the stations of Cadereyta Jimenez and 
Monte Morelos, to a point on the Rio Granite River be- 
tween Laredo and Guerrero. 

Mexican Western.—This company has been chartered 
in Colorado to build a railway from Topalobampo, or 
Pacific City, Mexico, to Presidio de Rio Grande, Mexico. 
A. K. Owen, of Chester, Pa., ia the chief promoter. 


CITY TRANSIT. 

Electric Railways.—New lines or extensions are re- 
ported as probable in the following places: Buffalo, N. Y., 
address the Buffalo Ry. Co. and the Crosstown Street Ry. 
Co.; Albina, Ore., address the Willamette Bridge Ry. Co.; 
Birmingham, Ala., address the Birmingham Railway & 
Electric Co.; South Denver, Colo., address the Denver 
Tramway Co.; Sioux City, Ia., address J. F. Peavey; Oak- 
land, Cal., address E. P. Vandercook and E Pollitz; Snoho- 
mish, Wash., address E. C. Ferguson, Frankfort, Ky.: 
New Albany, Ind., address J. Stotsenberg. 

Bangor, Me,—A line to Old Town and Veazie is said to 
be proposed by the Bangor Electric Street Ry. Co. 

Gloucester, Mass.—It is reported thatthe Gloucester 
street Ry. Co. will build an extension to Riversdale. 

Johnstown, R. I.—The Town Council has given the 
Union R. R. Co. of Providence permission to build and 
operate a trolley line in the town. 

Providence, KR. I,—Bids for the construction of a 4%- 
mile line are wanted by the Union R., R. Co. 

Troy, N. Y.—The Common Council bas granted a fran- 
chise to the Troy & New England Ry. Co. which requires 
two lines north of Poestc nkill River, to be completed by 
Oct. 1, 1862, and the remainder of the road within the city 
limits by Uct. 1., 1893. 

Williamsport, Pa.—The Westinghouse Electric & 
Manufacturing Co. will equip the railway bere with 30 of 
its new gearless cars. 

Beaver Falls, Pa,—The Beaver Valley Street Ry. is 
reported to have been purchased by the Central and 
Metamora Electric Street Ry. companies. It will be 
called the Beaver Falls Traction Co., and will be about 
8 miles long when the extensions are completed. 

Kanawha City, W. Va.—A company is being formed 
to build a line to Charleston. 8B. D. Avis will give par” 
ticulars. 

Canton, O.—A committee has been appointed by resi- 
dents here to solicit from $20,000 to $30,000 for building 
the line to Massillon. 

Abilene, Tex.—The North Park Improvement Co. will 
build a line 4 miles long, and is now prepared to let con 
tracts. 

San Francisco, Cal.—The York Beach & Mission R.R, 
Co. will, it issaid, substitute electricity for horses on its 
lines, 

Santa Cruz, Cal.—The Santa Cruz, Garfield Park & 
Capitola Electric Ry. Co. is reported as organized by local 
parties for the purpose of constructing and operating a 
three-mile road. 

Tacoma, Wash.—The Puyallup Valley R.R. Co. has 
secured nearly all its right of way through the Puyallup 
Indian Reservation, and Manager Frank Ross reports that 
construction will probably begin in a few weeks. 

Seattle, Wash.—J. K, Edmiston has petitioned for a 
franchise to construct and operate a lire on several streets. 
G. C. Phinney is reported to have completed surveys for a 
double-track line toconnect with the Seattle Electric R. R. 

Elevated Railway.—Philadelphia, Pa.—The Law 
Committee of Councils has decided to favorably recom- 
mend the ordinance of the Northeastern Elevated R. R. 
Co. The company is to pay quarterly 1% of its gross re- 
ceipts and cannot lease or sell its property without the 
city’s consent. There is to be a clear headway of not less 
than 14 ft. at all places, and wherever the line crosses the 
tracks of any steam road there shall be a clearance of not 
less than 70 ft. 


Dummy Railways.—Lines are reported to be under 
consideration at Newton, N. C., Bangur, Ala, and Madi- 
son, Ga. 

Cable Railways.—Baltimore, Md,—The Baltimore 
Traction €o. proposes to operate its Gilmor & Carey St. 
line by cable. 

Oakland, Cal.—The Consolidated Piedmont Cable Co. 
will change a portion of their horsecar line toa cable 
railway. 

Horse Railways.—New lines or extensions are report- 
ed as probable in the following places: Pawtucket, R. I., 
address the Pawtucket Street Ry. Co.; Detroit, Mich., 
address A. E. Brush and W. Livingstone, Jr.; Stockton, 






Cal., address the Street jR. R. Co.; Boulder City;-Colo.; 
Little Bock, Ark., address the Pulaski Heights Land Co.; 
McRae, Ga. 

Toronto, Ont.—Four tenders for the street railway 
franchise were recently opened and referred to the City 
Engineer, Solicitor and Treasurer. No action was taken 
on them up to the time of goirg to press, 

Oakland, Cal,—The Board of Supervisors of Alameda 
County has given H. G. Blasdel a franchise for the por 
tion of his proposed railway that lies outside the city 
limits, 


New Companies.—East Side Ry. Co., Portland, Ore. 
capital stock. $25.',000; incorporators, G. W. Brown, EK. L. 
Long, A. W. Powers. Oakland, San Leandro & Haywards 
Electric R. R. Co., Oakland, Cal ; capital stock, $500,000; 
directors, H. W. Meek, W. J. Landers, E. B. and A. L. 
Stone. Norfolk & Suffolk Street Ry. Co., Boston, Mass.; 
capital stock, $100,000; President, J. W. Reinhart, of 
Brookline. Lakeside Ry. Co., Peoria, Ill.; President, C. 
S. Easton; Secretary, B. J. Greexhut. Leavenworth & 
Suburban Street Ry. Co., Leavenworth, Kan.; capital 
stock, $250,000; directors, G. A. Baker, W. Dill, G. Bur 
rows and others. Springfield (O.) Electric Ry. Co.; cap 
ital stock, $50,000. Arcadia (Fla.) Street Railway & Im 
provement Co.; capital stock, $100.000; incorporators, A. 
Peters and H. Rogers, of Boston, Mass., and F.C. Peters, 
of Arcadia. Beaumont (Tex.) Street Ry. Co.; capital 
stock. $100,000; incorporators, F. P. Gague, of Houston; J. 
R. Ligon and B. W. McCarty, of Beaumont, and others. 
Bear Valley & Shamokin Street R. R. Co., Shamokin, Pa.; 
capital stock. $15.000; object, construction of a 244-mile 
electric line. 

HIGHWAYS. 

New York.—The Highway Commissioners of Sodus 
have been petitioned to authorize a new highway. The 
Queens Co. Board of Supervisors has authorized the town 
of Jamaica to issue bonds for $400,000 for road improve 
ments. 

Pennsylvania,—The West Chester Board of Trade 
will raise funds for a telford pavement on the Paoli 
road. Springfield township proposes to issue $100,000 for 
road improvements. 

Maryland.—The Baltimore Co. Commissioners have 
been petitioned to construct a road to Howard Co. A free 
turnpike is proposed from Mt. Airy to Ridgeville and 
Frederick. 

Kentucky.—The Harlan & Bell Turnpike Co. has been 
organized at Pinevilie, Ky., to build a road to Harlan. 
President, J. B. Fish; Secretary, T. J. Asher. 

‘Florida,—The senate has passed the road law, which 
repeals the present law, maces it a local option, and 
makes the county commission a legislative body to de- 
cide how the roads are to be worked. 


BRIDGES, TUNNELS AND CANALS. 

Bridges.— North Bath, N. H.—The Concord & Mon 
treal R. R. Co. will build a new bridge over the Am- 
monoosuc River at this place. 

Mooresville, Ind.—Tne Commissioners of Morgan Ce. 
have ordered the construction’of a bridge over, White Lick 
at this point. The structure is to cost $8,000, 

Gordon, N. C.—A 125-ft. single span iron or combina- 
tion bridge will be built across the Yadkin River at this 
place. Addressthe Winston Land & Improvement Co. 

Murry’s Mill, Ala,—The Limestone County Commis- 
sioners, Alabama, have decided to construct a bridge 
across the Elk River at this point. 

Wichita Co., Tex.—Bids are asked until June 12 fora 
bridge across Big Wichita River. Address C. E. Reed, 
Wichita Falls, Tex. 

Navasota, Tex.—Bids are asked until June 12 for a 
bridge across the Navasota River at this place. Address 
Cc. L. Kettler, Anderson, Tex. 

Denver, Colo.—The plans for the Denver, Apex & 
Western Ry. are completed and bids will soou be ask-d 
for. The structure will cost about $100,000. 


WATER-WORKS. 
NEW ENGLAND. 

Freeport, Me.—The contract which the people at a 
recent election authorized the tewn to make with E. B 
Mallet, Jr., provides for adam and reservoir on Frost's 
Gully Brook, a brick pumping station, a 1,000,000-gall. 
compound duplex and a 500,000-gall. direct-acting pump- 
ing engine and appurtenances, 25 x 60-[t. stand-pipe, 14,403 
ft. of 10 to 4-in. cast-iron pipe and 18 hydrants. Works are 
to be completed by Dec. 1, if possible, Ilisley & Cummings 
are Designing Engineers. 

Concord, N. H.—It is reporied that the expenditure 
of $200,000 for water-works improvements has been voted 
by the city government. Percy M. Blake, Hyde Park, 
Mass., recently reported on improvements. i 

Goffstown, N, H.—The contract for furnishing and lay- 
ing some 27,000 ft. of 24 to4-in pipe, and furnishing and 
setting hydrants,vaives and specials, has been awarded to 
E. Gustine & Son, Keene, for about $20,000. 


Lancaster, N. H.—The Lancaster Water Co. has 


elected G, R. Eaton temporary Secretary and appointed 
W. Clough, L. F. Moore and Burleigh Roberts as an In. 
vestigating Committee. Gravity works are projected. It 
is stated that negotiations are pending forthe purchase 
of the works of Lancaster Aqueduct Co¥, built in 1871, 
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Whitefield, N, H.—The town has voted to establish a 
fire precinct, and proposes to spend $2,000 annually for 
water-works. 

Adams, Mass.—It is reported that a pump will be 
added, water to be taken from a well. 

Manchester, Mass.—Bids for laying about 12 miles of 
cast-iron pipe are wanted until June17. No specifications 
will be mailed, but they may be had upon applying per- 
sonally to Samuel Knight, Commissioner. P. M. Blake, 
Hyde Park, is Engineer. 

West Boylston, Mass.—The Board of Trade is in- 
vestigating the question of constructing works. J.C. 
Worcester is Secretary. 

MIDDLE. 

Amenia, N. Y.—Works are again projected. 

Livingston Manor, N. Y.—It is reported that a com- 
pany is building works. 

Millerton, N. ¥.—Works are under construction. 

Schenectady, N. ¥Y.—The Mayor has vetoed the $4,000 
appropriation for an experimental well, and his veto 
has beea sustained. 

Tonawanda, N. ¥.—The Village Trustees have passed 
resolutions complaining of the present supply furnished 
by the company and have appointed a committee to see 
what can be done to secure a better supply. 

Westport, N. Y.—It is reported that works will be 
established . 

Camden, N. J.—Joseph Wharton, of the Wharton 
Water Co., Philadelphia, has offered to supply water to 
the city at $20 per million galls. 

Rutherford, N. J.—At a special meeting the people 
voted 218 to3 in favor of a supply from artesian wells in- 
stead of from the Hackensack Water Co. The election 
may be declared illegal, as it was called by the Mayor, and 
the Council claims that he has no authority for such ac- 
tion. 

Homestead, Pa.—The borough wishes bids until June 
8 for works including a 2,500,000-gall. reservoir, a 2.000,000- 
yall. compound, condensing pumping engine, two 75-HP. 
tubular boilers, about 390 tons of 11 to 6-in. coated cast- 
iron pipe, 35 tons 18-in. flexible joint pipe, with specials, 
valves and hydrants, a pumping station and intake well. 
G. Schineller, 516 Market St., Pittsburg, is Enginner, and 
M. P. Schooley is Clerk of the Water Committee. 

Wilkes-Barre, Pa.—The People’s Water Co. has been 
incorporated; capital, $25,000. 

SOUTHERN. 

Wheeling, W. Va.—lt is reported that $12,000 works 
will be built to supply Altenheim. 

Atlanta, Ga.—The joint committee from the Water 
Commissioners and Cotincil has voted not to accept the 
offer of the Chattahoochee Power & Water Co. to furnish 
a supply of water and has passed a resolution in favor of 
carrying out the plan of Rudolph Hering for a supply from 
the Chattahoochee River. The next step is for the Coun- 
cil to ratify the action of the committee. 

Milledgeville, Ga,—It is reported that a franchise has 
been granted to Samuel Walker, and that he wishes bids 
for a 4-in. duplex pump to force water through 1,700 ft. of 
4in. pipe with a rise of 100 ft.; also bids for 2,000 ft. 4-in. 
pipe and specials. 

Rome, Ga.—Paul Cooper, W. M. Towers and others 
have bought the Collier Springs, and propose to supply 
East Rome, and have offered to supply Rome. The plan 
includes pumps. 

Key West, Fla.—A proposition to build works is be- 
fore the Council. Works have been projected from time 
to time for several years.- 

Huntsville, Ala.—A pew reservoir is projected. 

Marion, Ala.—The Council has appointed a water- 
works investigating committee from its members. 

Deptford, Tenn.—It is reported that the Deptford 
Land Co. will build works at once. 

Lexington, Ky.—It is reported that at a recent meet- 
ing of the company the enlargement of the rezervoir was 
favored, but that work cannot be started owing to diffi- 
culty in buying land. 


NORTH CENTRAL. 


Bridgeport, O.—The people have voted to 22 for 
the issuance of $25,000 of bonds for works, the supply to 
be bought from Martin's Ferry. 

Harrison,, O.—Works have been completed by the 
Harrison Water, Light & Power Co., with the Heiden- 
reich Co., Chicago, Contractors, and F. C. Horn, President 
of the water company, and Vice-President of the latter 
company as Consulting Engineer. Water is pumped. 

Zanesville, O.— About $25,000 will be expended for pipe 
and pipe-laying, and the purchase of a pump is under con- 
sideration. The pipe will be bought directly, without ask- 
ing for proposals. 

Bay City, Mich,—Adams, Blodgett & Co., Boston,have 
bought $75,000 of Bay City water bonds. 

Fowlerville, Mich.—The Senate has authorized the 
construction of $40,000 works. 

Milford, Mich.—W orks are talked of, outside parties 
having been investgating the matter. 

Plymouth, Mich,—The Council has called a special 
village meeting to consider the bonding of the village for 
$20,000 for works. 

Port Huron, Mich.—A 6-ft. tunnel beneath the Black 
River for water and gas mains is projected. 





Belleville, Iil.—Oct. 15, 1890, the Council revoked the 
company’s franchise, or annulled the contract, on account 
of an alleged failure in the supply. Recently a contract 
for fire hydrants was made for a year from April 30. 

Pontiac, Ilt.—The people voted to build works at their 
last election, and several propositions to do the work 
have been received. 

Rockford, Ill.—An attempt is being made to secure 
legislation which will enable the city to raise money for 
an additional supply. 

Roodhouse, Itl.—The Roodhouse Eye predicts that 
works will be built before the end of another year. 

Sheridan, I1U.—A plan for works is advocated by 
Joseph Armstrong. 

Ashland, Wis,—Itis reported that the company’s work, 
have been sold to Boston parties represented by Wheeler 
& Parks, of that city, and that extensions will be made 
after the transfer has been completed. 

NORTHWESTERN. 

Carroll, Ia.—The Superintendent informs us that two 
miles of mains and a 750,000-gall. pump are being added. 

Creston, Ia.—Fairbanks, Morse & Co, Chicago, have 
just received the contract for a large stana-pipe. 


Dubuque, Ia.—The people of West End are petitioning 
for an extention of the works. 


Garner, Ia,.—C. 8. Hall, Engineer, informs us that a 
windmill, tank, 2,600 ft. of 6-in. mains and 8 hydrants will 
be put in. 

Wall Lake, Ia.—The Wall Lake Water-Works Co. has 
been incorporated ; capital $6,000. 

Northfield, Minn.—Surveys and estimates for works 
will be made by W. W. Curtis, St. Paul. 

Tracey, Minn.—F. S. Brown, Recorder, informs us that 
on May 27 the people voted 7 to 1 in favor of works. 

Worthington, Minn.—Bids will be received by the 
Council until June 10 for works, including supply wells, 
pumping station and plant and from 2 to 3 miles of 
mains with hydrants and specials. Harrison & Hawley, 
Drake Block, St. Paul, are Engineers and Frank Lewis is 
Town Recorder. 

Wayne, Neb,—Pians for works estimated to cost $18,000 
are being made by A. A. Richardson, Lincoln. 

SOUTHWESTERN. 

Aurora, Mo.—H. R. Hamilton, City Clerk, informs 
us that the people voted 40 to 1 in favor of works, and that 
the franchise has been granted to J. Guinney. 

Helena, Ark —J.O. Bagwell, City Clerk, has sent the 
following: 

A franchise has just been granted Moffett, Hodgkins & 
Clarke, Syracuse, N. Y. There will be 64 miles of mains, 
80 hydrants and a 1,000,000-gall. yam. f water is found 
wichin 500 ft. the supply will be from artesian wells; 
otherwise, from the Mississippi River. 

PACIFIC. 

Aberdeen, Wash.—Bids for $65,000 of water bonds are 
wanted until June 10. J. H. White is City Clerk. 

Colfax, Wash.—A committee from the Council is inves- 
tigating proposed works. A supply from springs by gravity 
is talked of. 

Spokane, Wash.-—The following is from D. B. Frother- 
ingham, Mayor: 


It is intended:that the city be bonded for $500,000 for 
works. Plans for the supply of the south side of the river 
have been approved, and plans for an extension to the 
north side are being made. Construction will be started 
as soon as the bonds can be sold. 


Los Gatos, Cal,—The Los Gatos Cold Water Co. has let 
a contract to John E. Saxton, Philadelphia, for the portion 
of the works aside from the distribution. This includes a 
dam and reservoir, tunnel 500 ft. long and a ditch. 


Madera, Cal.--A franchise hav been granted the 
Madera Flume & Trading Co., and 4 and 6 in. pipe is now 
on the ground. This pipe, it is said, will replace the 2-in. 
mains which now supply the town. 

Pasadena, Cal.—The Pasadena Highland Water Co. 
has been incorporated; capital, $15,300. 

Santa Ana, Cal,—Construction has been started. 

CANADA. 

Springhill, N. S.—Bids for works will be received by 
Daniel McLeod, Town Clerk, until June 15. 

Winnipeg, Man.—Improvements are to be made by 
the company, including new mains. 


ARTESIAN WELLS. 

Charleston, S, C.—Z. Davis, Secretary, informs us that 
the Charleston Water-Works Co. has contracted with J. 
C. Miller & Co., Chicago, to sink a 2,000-ft. well for $44,000. 

Marion, 8. C.—Bonds for an artesian well are pro- 
posed. 

Rome, Ga.—It is reported that L. J. Wagner, Superin - 
tendent of the city water-works, wishes bids for boring 
wells. . 

Belleville, TU.—It is reported that the WaterCompany 
will sink a well. 

Dyersville, Ia.—A well is talked of by some of the 
citizens. 

Elgin, Tex.—An election will be held to vote on the 
sinking of a well. 

Morlin, Tex.—The Council has contracted with the 
American Well & Prospecting Co., of Columbus, O., and 
Saiina, Kan., to sink a well 8 ins. at the top, 6 at the bot- 
tom, and, if necessary, 2,000 ft. deep. Price, $5 per ft. 

McKinney, Tex.—A well is wanted. 

La Grande, Ore.—The La Grande Water Co. will sink 


a well, with J. W. Kerns, Trinidad, Cal., as Superintend- 
dent. 

Lemoore, Cal.—Iit is reported that several wells will be 
sunk on the “lake jand,” about 20 miles southwest of this 
place. A. Paulsen recently sank a well on this land which 
flowed at 200 ft. 


IRRIGATION. 

Kearney, Neb.—W. H. Elliott informs us that surveys 
have been begun for a canal 40 miles long, with a water 
cross-section of 500 sq. ft. and a fall of 1 ft. in 5,000. Water 
will be brought out on the bluff north of Kearney. 

McCook, Neb,—The precinct in which McCook is 
situated has voted bonds to aid in finishing the South 
Side canal, and work will be carried on rapidly. 

North Yakima, Wash.—It is proposed to irrigate 
about 10,000 acres of desert land in the Moxee Valley, 6 to 
12 miles from North Yakima, by water from artesian 
wells. Well-boring outfite have been reeeived. A. H. 
Hiscock, Tacoma, Henry B. Scudder and F. B. Reed are 
said to be at the head of the company which has bought 
the land. 

Beaumont, Cal.—An irrigation district is talked of. 

Escondido, Cat.—The Pamo Water Co. has offered 
to build the necessary dams and flumes to supply the 
Escondido [rrigation District with water. J. M. Wood 
is connected with the company. and R. R. Beavers is one 
of the directors of the district. 

Los Angeles, Cal,—The Briswalter Land & Water Ce. 
has been incorporated; capital, $1,000,000; directors, G. J. 
Griffith, H. T. Hazard, and others, 


SEWERACE AND MUNICIPAL. 


Sewers.— Massachusetts.—Pittsfield. An appropria- 
tion of $100,000 for sewers has been made. Bonds for 
$400,000 have been authorized.-—Watertown. Thesewer 
committee has made its report recommending 11.9 miles 
of sewere, 300ft. to be of brick and the rest of pipe. The 
cost is estimated at $106,000.——Westborough. The Select- 
men have laid out a sewer system. Action will be taken 
June 11.——Franklin. The Selectmen have submitted a 
plan for sewerage.——Holyoke. About 525 ft. of the 
Front St. sewer are to be rebuilt at a cost of $12,000. 

New York.—Far Rockaway. The State Board of 
Health has refused to approve the plans of the Sewer 
Commissioners, which provide for emptying the sewage 
into Norton's Creek.—— Suspension Bridge. The estimate 
of $20,323 for the sewer extension proposed by the en- 
gineer, Mr. W. C. Johnson, has been accepted. 

New Jersey.—Orange, Bloomfield and Montclair are 
working fora joint sewerage system.— South Orange. 
The Woodruff farm is to be acquired for a sewage farm, 
atan expense not exceeding $13,500.—Bridgeton. It is 
proposed to build a system of sewers at a cost of $60,000. 

Pennsylvania.—Williamsport. Mr. Reeder, the City 
Engineer, estimates the cost of a complete system of sew- 
erage at $400,000 It is proposed to spend $200,000 at once, 
and $20,000 per year for 10 years. 

North Carolina.—Columbia. A stock company is to be 
organized to build pipe sewers. The City Engineer will 
lay out the system, and a franchise will be applied for. 

Mississippi.—Vicksburg. The Lewis Mercer (Con- 
struction Co,, of New York, has applied for a franchise to 
build sewers. It has been suggested, however, that the 
city should advertise for proposals for construction. 

Ohio.—Ironton. Plans for a system of sewerage are be- 
ing prepared by Mr. Rudolph Hering. 

Indiana.—Fort Wayne. Mr. Randall, City Engineer, 
has prepared plans for a sewer in the northwestern part 
of the city. 

f{llinois.—Elgin. It is proposed to spend $11,500 on 
sewers and $45,000 on paving. 

Idaho.—Moscow. Plans are wanted from engineers for 
a system of sewers. 

Texas.—Austin. Mr, W. B. Brush states that his 
sewer system isin condition for connections on annual 
rental. He bas a %-years franchise from the city and 
wants to sell out. 


Streets.— New York.—Greenbush. The trustees have 
awarded a contract for granite block paving to Mr 
Dumary.— Buffalo. _ Brick paving on a 6in concrete 
foundation is to be laid on Purdy St. 

Washington,—Olympia. Main St. is to be macada- 
mized, and have stone gutters and wooden curbs. 


Bonds.— Monongahela City, Pa.; $25,000 for sewers and 
streets. Grand Forks, N. Dak.; $50,000 for sewers. Brad- 
ford, Mass. ; $10,000 for sewer; bids received by the Select- 
men until June 9. Redwood City, Cal.; $45,000 for sewers 
and electric light. St. Henri, Que.; $50,000 for streets. 
Menominee, Mich.; $100,000 for streets and sewers. Mos- 
cow, Idaho; $80,000 for sewers, streets, etc. Gloucester, 
Mass.; $50,000 for streets. Oakland, Cal.; $20000 for 
boulevard. 


ELECTRICAL. 

Electric Light.—New plants or extensions are re- 
ported as probable at the following places: Amboy, Ill. ; 
Milford, Del., address N. Pratt; Platteville, Wis.; Shu- 
shan, N. Y.; Great Falls, Mout., address W. J. Winters; 
Kinderhook, N. Y.; Lafayette, La.; Sharon, O0.; Fond 
du Lac, Wis.; Georgetown, Ky., address J. W. Whittle; 
Gainesville, Ga.; South Boston, Va., address the Barbour 
Buggy Co.; Morganfield, Ky., address ©. Waller; Gal- 
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latin, Tenn., address H. Holderman; Carrollton, Ga., ad- 


Sewers.— Baltimore, Md.—The following proposals 


WW 


“hundreds” for “thousand,” etc. By this change to the le 

dress the Carrollton Light & Power Co. for sewer materials have been received: Cobblestones: metric system vhere is much less liability of error in the im 
Wheeling, W. Va.—The Council Committee on Ordi- John Curley, $2.25 per cu. yd.; Bergeman & Peddicord,$2; reading, especially when this is made by one not fully str 
nances has recommended to the City Council that the 3. Kepner, $2.50; John Harris, $2.30. Cement: C. C. conversant with the usual practice. An inspection of an wi 
question of issuing $80,000 of bonds for building an electric McColgan, U. Co. brand, $1.25 per bbl.; Rosendale, $1.05 old style register will show that a correct indication of o 
light plant be decided by a public vote. per bag. Bricks: G. W. Robinson & Co., $8.50 or $7.45 65,432 cu. ft., for example, may be read 654,320 cu. ft. Ne 
St. Clairsville, O.—It was voted June 1 to issue $10,000 Per 1,000 for hand or machine made; D. Donnelly, $7.50 | With the metric notation the only error possible is in the int 
of bonds for an electric light plant. for either make; Klein Bros., $3.20 for hand made, Sewer decimal dial, an error amounting to nothing, The com* * 
Cincinnati, O. ~The Committee on Light of the Board blocks: Albert Weber, $100 per 1,00), $2.45 persq. yd.; pany is now seeking a vote upon the comparative merits we 
of Legislation has under consideration specifications for Guilford & Waltersville Granite Co., $105, $2.50. of the two devices from those interested in meters. i 
lighting the city with electricity. The contract is to be Pipe.—Toronto, Ont.—The Water-Works Department The Jos. Dixon Crucible Co., of Jersey City, N. J., 1 
for 5 years; the lights ate to be of 2,000 c. p., from 600 to has awarded the contract for cast-iron pipe tothe St. states that its graphite grease is used as a lubricant for 7 
800 ft. apart, and to burn 3,760 hours per year. Lawrence Foundry at $35 per ton for 12-in., $35.30 for6-in., | elevators and on the wire cables and guides of elevators. ; 
2 cuanuaaelarT that the city willinstalla and $35.80 for 4-in. The Berlin Iron Bridge Co., of East Berlin, Conn., ; 
/ , PROPOSALS OPEN. has an order from the Companhia Nacional de Toejas e " 
Electric Power,— Reading, Pa,—it is stated that it is Estaleiros, of Rio de Janeiro, Brazil, for an iron building be 
proposed to purchase the water rights at Shepp’s Dam Sewers.— Vicksburg, Miss,—Plans and specifications —_ 399 y 165 ft. for its shipbuilding plant. J. A. Fay & Co le 
near this city, and establish a plant for furnishing power. © file. R. V. Booth, Mayor. July 6. e oe 


New Companies,—fHastings (Mich.) Electric Light & 
Power Co.; capital stock, $15,000, Portland (Mich.) Elec- 
tric Light & Power Co.; capital stock, $10,000. Chilli 
cothe (ILL) Water, Electric Light & Puwer Co.; capital 
stock, $30,000; incorporators, S. B. Hartz, G. H. Lucas, E. 


Maywood, Ill.—Outfall sewer, 1,823 {t. of 18-in. brick, 
332 ft. of 18-in. brick, 332 ft. of 15-1n., 1,687 ft. of 12-in., 6,234 
ft. of Sin.. 4,141 ft. of 8in., 3,267 ft. of Gin., 150 catch 
basins, etc. Plans and specifications with C. W. May- 
nard, 84 La Salle St., Chicago. P. J. Jeneson, Village 
Clerk. June 24. 


of Cincinnati, O., have the order for machinery. 


The F. J. P. Brackett Bridge Co., of Cincinnati, 0., 
has completed an inclined plane 1,500 ft. long at Elm St. 
for the Cincinnati Consolidated St. Ry. Co., and is erect- 
ing 2 bridges of 175 ft. span for the Middletown & Cincin- 
nati R. R. and several highway bridges 46 to 110 ft. long. 
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7 . ws ee an 
Ww. W ions. Otlaten: (tnd) ests aah & ay ms Fort Brady, Mich,—Capt. G. 8. Hoyt, U. 8. Quarter- Coolbaugh, McMunn & Pomeroy, of New York, N. _ 
capita a o 2 > : ae rs, BD. i, organ, W. H. master’s Office, Sault Ste. Marie, Mich. June 23. Y., agents for Carnegie, Phipps & Co., Boies Steel Wheel ‘ 
Bonner, D, McBeth and others, Water-Works.— Manchester, Mass.—Laying 12miles ©. and Martin Anti-Fire Car Heater Co, have removed is 
CONTRACTING. of cast-iron pipe. Engin er, P. M. Blake. 8. Knight, ‘0 the Columbia Building, 29 Broadway. ty 
Sewers.— Port Jervis, N. ¥Y.—The following proposals Board of Water Commissioners. June 17, Ths Consolidated Car Heating Co., .of Albany, for 
were received by the Sewer Commissioners May 29, and Worthington, Minn.—Pumping plant of 750,000 galls. N. Y., has elected the following officers: President, th 
the contract was awarded to Van Vranken & Duell, of capacity, brick pump-house, well system, 2 to 3 miles of 


Schenectady, N. Y. Mr. Wm. B. Landreth is Chief 
ngineer: 





pipe and fittings. Engineers, Harrison & Hawley, Drake 
Block, St. Paul. Frank Lewis, Recorder. June 10. 








R, G. Pruyn; Vice-President and Treasurer, W. G. 
Rice; Secretary, C. J. Peabody; General Manager, D. D. 
Sewall; Assistant General Manager, J. H. Sewall; Me- 
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: Drain tile. i Cast iron. ; | - oa “ a . | 
as Sek 
| S43 os - = = is 223 = 248 ee} 5 A 
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stant ounasl anion acids epeapacenesthausds coil SL | a ee i ce z 
| @ } $$ | $ | $ | Cts. | Cta |] Cte | Cte | Cts, ,/ $ | $s 3 $ | $- $ | 8 ei 
Van Vranken & Duell, Schenectady... 1.24 | 1.02 | .835 | .80 | 71 | 57.5 4 4 4 10. 2.00 1.50 || 35 5.00 50 | 16.00 4.00 62,517 we 
M. Sullivan, Little Falls, N. Y........ 2 | to | ow 1 BoB | 20 15 10 li 9.00 | 4.00 | 3.00 50 2.00 60 | 16.0) | 4.00 65,258 aD 
Adam Miller, Saratoga, N. Y.......... 1.87 | 1.20 | 100 | 1.13 | 7 | 58 19 ll 8 12.50 1.66 1.45 | 40 8.25 60 20.00 5.00 67,874 as 
P. T. Plunkett, Passaic, N- J..........) 1.73 | 1.50 | 1.25 | 39 | 73 | 6 38 35 30 3.50 | 2.00 | 1.50 || 35 | 2.00 | 380 | 25.00 | 3.00 | 70,450 
‘froy Public Works Co., Troy, N. Y...{ 2.13 | 1.54 i 32 1.23 | 97 50 20 15 10 3.16 1.76 1.25 | 40 9.00 65 18.00 5.00 70,778 2 
Fogg & Scribner, New York, N. Y | 2.00 | 1.20 | 1.00 | 1.00 | 70 | 58 25 20 20 12.00 6.50 5.50 50 15.00 | 80 28.00 6.50 75,102 x 
Smith & Minahan, Kaston, Pa.........| 1.40 1.35 )} 1.00 | .9 99 70 10 10 10 8.00 3.00 2.50 || 33 10.00 | 50 20.00 4.00 | 75,90 6 
Jas; hk. Edwards. New York, N. Y....| 2.65 | 1.70 | 1.15 | 1.10 80 | 51 20 17 15 || 15.00 | 5.00 | 3.50 | 55 | 12:00 | 70 | 25.00 | 6.00 | 76.18) 18 
John Marsden, Utica, \. Y............ 175 | 10 | Lwi 1.3 9) 65 18 15 12 10.00 2.00 1.50 48 15.00 | 88 15.09 5.0) 73,401 7 
Chas A Rooney, Paterson, N. J......| 2.00 1.75 | 1.3 1.25 80 70 |} 80 50 40 7.00 7.00 6.0) 30 20.00 80 16.00 4.00 86,760 ’ 
Frank Rinschler, Stapleton, N. <— 1.61 1 415 1.205 1.10 | 100 | 9% | 21 14 10 4.90 | 350 2.80 42 6.00 | 90 22.50 6.00 | 91,49 
! | - | ) si 
i cm crnc rari : ee erie ree : ’ rg a8 = oO 
Dredging.—The following proposals have been received Fort Brady, Mich,—Capt. G.S. Hoyt, U. S. Quarter- chanical Superintendent, J.T. McElroy; Executive Com “ 
by Col. P, C. Haines, U.S. Engineer Office, Washington, master’s Office, Sault Ste. Marie, Mich. June 23. mittee, R. G.Pruyn, W. G. Rice, Geo. Westinghouse, Jr. ; * 
D. C.: For 400,000 cu. yds. in Virginia chunnel of Potomac Brush and Poles.—Memphis, Tenn.—About 57,000 D.D. Sewall, J.T. McElroy and A. S. Hatch. “ 
River, J. H. McKee, Washington, 16 cts. per cu. yd.,in cords brush, 11,000 cords poles, 40,000 cu. yds. stone, 312,000 Companies.—Municipal Construction Co., of Peoria, ad 
place; Alabama Dredging & Jetty Co., Mobile, Ala.,16 Ibs. wire strand, 415,000 Ibs. wire, 18,000 ft. wire cable, )1.; J. F, King, 8S. H. Lucas, W. L. Prettyman; $100,000. fi 
cte. For 100,000 cu. yds. in Virginia channel: T. C. 26,000 1bs. spikes, 4,000 lbs. clevises, 4,200 lbs. staples, 22,000 , 


Somers, Camden, N. J., 9.9 cts. per cu. yd., scow mea- 
sure; Alabama Dredging & Jetty Co., I cts. For 100,000 
cu, yds. in Eastern branch: T. C. Somers, 17.9 cts. per cu. 
yd., scow measure. 

The Harbor Commissioners of Montreal, Que., have 
awarded the contract for dredging the harbor from 24 to 
26 ft. deep to Larkin, Connolly & Co., at 35 cts. per cu. yd, 

The following proposals have been received at the U.S. 
Surveyor's office, Wilmington, Del. A, Atlas Dredging 
Co., Wilmington, Del.; B, National Dredging Co., Wil- 


Piers.—The contract for ice piers in the Ohio River at 
Portsmouth. Ripley and Herr’s Run, O., has been awarded 
by Lt. Col. W. E. Merrill, U. 8S. Engineer Office, Cincin- 


lbs, rope. Capt. C. McD. Townsend, U. 8. Engineer 
Office. June 10. 

Memphis Tenn.— About 35,000 cords brush, 7,000 cords 
poles, Capt. S. W. Roessler, U. S. Engineer Office. June 13. 

Pier and Breakwater—Chicago, Ill.—D. H. Burn- 
ham, Chief of Construction, World’s Columbian Exposi- 
tion, 1143 Rookery. June 10. 

Asphalt Pavement—Washington, D. C.—About 
2,30) sq. yds. of pavement, 2,70) sq. yds. of walk, 700 sq. 
yds.of repairs. Col. O. H. Ernst, Office of Public Buildings 


MANUFACTURING AND TECHNICAL. 


Locomotives.—The Schenectady Locomotive Works, 
of Schenectady, N. Y.. haye built 2 engines for the Maine 


Kansas & Texas Construction Co., of Chicago, Ill.; H. A. 
Christy, E. E. Wise, J. K. Duckworth; $500,090, San Fran- 
cisco Drydock Co., of San Fran-isco, Cal.; J. E. Simp- 
son, Jr., of Brooklyn, N. Y.; J. E. Howard, of Oakland, and 
C, L. Taylor, of San Francisco; $1.000,000. Southwestern 
Steel Post Co., of East St. Louis, lil.; A. B. Bennett, H. 
Pope, W. P. Clarkson; $590,00). German-American Land 
Improvement, Irrigation & Mining Co., of Caicago, L11.; 
L. W. Young, S. Victor and B. G. Kramer; $1,000,000. 


Metal Market Prices.—Rails.—New York: $30.75 t 


burg: splice bars, 1.8 to 1.9 cts. for iron or steel; iron 
or steel spikes, 2.05 cts.; iron track bolts, 2.75 cts. with 
square, and 2.85 cts. with hexagon nuts. Chicago: splice 


a 


a r 1; old rail . : t 
mington, Vel.; C, F. C. Ernners, Camden, N.J.; D,C.D. and Grounds. June 25. oa edits uae tameian — oe bon ten : ; 
Caler, Norfolk, Va. Street Work.—Lenox, Mass,—Telford paving 12ins. _gigal, Chicago: $31; old rails, $22.75 for iron and $14.50 to r 
on ~ Ce Pe deep, 20 to 30 ft. wide, excavation, cobblestone gutters, 17 for steel. c 

Wicomico River, Md.... 20 2 12 14% ‘in. drain pipe, etc. Engineer, W. S. Bacot, 145 Broad- Track Materials.—New York: steel angle bars, 1.7 to c 
Coonan Rives, Ba. co = 2. = lt} ~=way, New York City; Geo. W. Folsom, Superintendent of 1.75 cts.; spikes, $1.9 t0$1.95; track bolts, 2.69 to 2.65 cts. F 
eee Harbor, a re 18.9 i9ig Streets. June 13. with square, and 2.75 cts. with hexagon nuts. Pitts- ; 
I 

8 

s 


nati, O., to J. R. Ware, of Cincinnati. Rip-rap stone, 80, 
74 and 85 cts. per cu. yd. respectively; oak timber, $19.50 
per 1,000 ft. B. M ; drift bolts, 7 cts. per 1b.; mooring 
rings, 9 cts. per lb. 

Street Work.—Chelsea, Mass.—The work of granite 
paving wiil be done by the city, by the day, at a cost 
of $2.45 per sq. yd. The highest bid received was $3.82. 

Taunton, Mass,—The contract for granite block pav- 
ing and 18-in. deep curbing has been awarded to Kenneth 
McKay, of Valley Falls, R. L., for furnishing and setting 
the material, the city doing the excavating: paving, $1.75 
per sq. yd.; curbing, 65 cts. per ft. for straight and 95 cts. 
per ft. fer curves. Mr. Luther Dean is the Engineer. 

Boston, Mass.—The following proposals for graveling 
Congress St., South Boston flats, have been received by 
the Harbor and Land Commissioners: Eastern Grading 
Co., 73 ets. per cu. yd. (or 68 ets. if time is extended to 
Oct. 31, 1892); Thos. Cargill, 75 cts.; Geo. W. Keyes, 79 
cts.; T. F. Mavey & Co., 9 cts. 

Bowling Green, Ky.—Contracts have been awarded 
to the Bowling Green Quarry Co. at 60 cts. per sq. yd. for 
paving, 85 cts. per ft. for crossings, 45 cts. per lin. ft. for 
curbing, $1.59 and $2 for corner stones 24 and 18 ins. radius. 


Central, and has orders for engines for the new Adiron- 
dack & St. Lawrence. The Rogers Locomotive Works, 
of Paterson, N. J., have built an eight-wheel and a Forney 
engine for the New York & Northern. 


Cars.—The Gilbert Car Co., of West Troy, N. Y., has 
built 14 passenger cars 70 ft. long for the New York & 
Northern. The Harris Palace Car Co. will build 5 cars. 
The Haskell & Barker Car Works, of Michigan City, Ind., 
have an order for 500 box cars for the Lake Erie & West- 
ern. The Youngstown Car Co., of Youngstown, O., is build - 
ing 500 gondola cars for the Pittsburg & Lake Erie. The 
Pullman Palace Car Co., of. Chicago, Ill., has built 8 
palace cars for the Denver & Rio Grande, 40 passenger 
cars for the Baltimore & Ohio and 3,000 coal cars for the 
Philadelphia & Reading. 

Car Lighting. —A Pintsch gas plant is being erected 
at Savannah, Ga, with a capacity for supplying 700 cars 
perday. The plant will cost $12,000 and be completed 
next month. ; 

A New Water-Meter Dial has been made by the 
Thomson Meter Co., of New York. The change sug- 
gested is solely in the names given to the separate dial 
plates; thus “ units” for “ten;” “tens” for hundred;” 


bars, 1.85 to 1.9 cts. for iron, 2 to 2.05 for steel; spikes, 2 
to 2.1 cts.; track bolts, 2.8 to 2.9 cts. with hexagon nuts. 

Foundry Pig Iron.--New York: $14 to $16. Pitts- 
burg: $14.50 to $17. Chicago: $14.50 to $16. 

Pipe.—Cast iron, $25 to $30 per ton. Wrought iron, dis 
counts as follows, at Pittsburg: 55 and 45 per cent. on 
black and galvanized butt-welded; 65 and 52% on black 
and galvanized lap-welded. Casing, 55 per cent. 

Lead,—New York: 4.45 to 4.5 cts. St. Louis: 4.15 cts. 

Structural Material._New York: beams, 3.1 cts.; 
channels, 3.1 cts.; angles, 1.95 to 2.1 cts.; tees, 2.45 to 
2.75 cts.; sheared iron plates, 1.95 to 2.25 cts.; steel plates, 
2 to 2.15cts. for tank, 2.3to 2.6 cts. forshell, 2.5 to 2.7 cts. 
for flange, 3.75 to 4.25 cts. for firebox. Pittsburg: beams, 3.1 
cts.; channels, 3.1 cts.; angles, 2 cts.; tees, 2.65 cts.; 
universal iron mill plates, 2.1 cts.; sheared steel bridge 
plates, 2.1 to 2.15 cts.; refined bars, 1.8 to 1.9 cts.; steel 
plates, 2.1 cts. for tank, 2.45 cts. for shell, 2.7 cts. for 
flange, 3.9 to 4.25 cts. for firebox. Chicago: beams, 3.2 cts. ; 
channels, 3.2 cts. ; angles, 2.25 to 2.3 cts. ; tees, 2.6 to 2.7 cts. ; 
universal plates, 2.3 to 2.4 cts.; sheared plates, 2.5 to 2. 


cts. for iron and 2.6 to 2.7 cts. for steel; steel plates, 2.6 to 


2.7 cts. for tank, 3,25 cts. for shell, 3.5 cts. for flange, 4,25 
to 5.5 ets. for firebox; boiler rivers, 4 jo #25 cis, 














‘To Contractors. 


NOTRE IS HEREBY GIVEN THAT T 
er ena of Streets of the Town 
Lenox, Mass., receive sealed proposals 
= Thursday, Yume 11, at 12 o'clock noon, for 

ving with Telford pavement certain 
areets in the Village of Lenox in acco:dance 
with the profiles and s Ey on & 


the same > somases yp Bap moat g 

Engineer. file at his office, 145) Satwed 
New Y York, and also at the office of said sSuper- 
intendent of Streets, Lenox, Mass., where aha 
same may be examined by contractors. 

The engineer’s estimate of the amount of 

work to be dore is a suptoaimetny as follows: 

“Tw elve (12) in. Tel rene 

Twenty ) ft. wide, 5, 7 

Twenty-four (24) ft. wide, 2,200 sq. yds. 

Thirty (30) ft. wide, 5,250 sq. yds. 

Approaches, 2,150 sq. yds. 

Excavation, 5,000 cu. yds. 

Cobblestone gutters, 2,500 sq. y 

Four (4)-in. (land tile) drain ag 3,000 lin. ft. 

The stone fer the Telford foundation shal) 
be rock querried in or near the Village of 
Lenox ip all respects equai to the sample in 
the office of the engineer, or other equally bard 
stone. 

The mane for the broken-stone surface 
courses 1 be stone obtained from the vicin- 
ity of Lenox in all respects equal to the sam- 

le in the office of the engineer, or stone equal- 
fy good for the peraer. 

A twelve (12)-ton steam roller, wit engineer 
and fuel, will be furnished by the Superin- 
tendent of Streets free of all charge to con- 


ractor. 
Time allowed for completion of the contract 
is sixty (60) working days. 
fwo sureties will be required, each in Twen- 
ty-five (25) per cent. of the total contract price 
for the work. 


The said Superintendent of Streets reserves 
the right to 2 reeet any or all bids. 
GEORGE FOLSOM, 
Superintendent of Streets, 


‘Lown of Lenox, Mass. 
Dated May 27, 1891. 23-1t 


SPRINGFIELD, 0., WATER-WORKS. 


QEALED PROPOSALS will be received by 

the Trustees of Water-Works, Springfield. 
Ohio, at their office in the City Building, until 
eight o'clock Pp. M. of June 15, 1891, for furnish. 
ing approximately 20) tons of cast-iron pipe 
as follows: 





20 tons of ee weighing 2 pounds per foot 
no ee es 99 és i ‘ 


6) ry “6 “ “e 33 “ “ “ 
15 “ “8 se “ 42 “ “ “ 


75 “ 1 ay te or “ “ 
3 “ “ special castings for same. 

Delivery to commence within 10 days after 
signing of contract; and to be completed by 
October 1, 1891. The trustees reserve the right 
to alter the proportions required of the differ- 
ent sizes, as circumstances may dictate, the 
total tonnage remaining the same. All pipe 
and specials must have the usual coating, and 
all prices include the delivery “f. o. b.”’ Spring- 
field, Ohio. 

The trustees reserve the right to reject any 
and all) bids for any reasons. 

(Signed) % ¢. Gwyn, +s Water-Work® 

. NAGEL, Trustees. 
SPRINGFIELD, - “May 30, 1891. 22-2t 





[T° ~Water-Works Contractors. 


—Proposals for laying about twelve miles 
of cast-iron water pipes will be received by 
the Town of Manchester, Mass., until Wednes- 
day noon, June 17, 1:91. The requirements are 
rigorous, and no bid wiil be entertained from 
contractors who have not laid under direct 
contract at least twenty- miles of cast-i 
pipes. Printed specifications can be obtained 
of Samuel Knight, Manchester, Mass., on per- 
sonal application. No specifications will be 
mailed. Bidders must visit the town in per- 
son, The right to reject any or all bids is re- 
ser ved by the Town. 

SAMUEL KNIGHT, 
ROLAND C. LINCOLN, 
WILLIAM HOARE, 
Board of W ater Commissioners. 
PERCY M. BLAKE, Engineer. 
MANCHESTER, Mass , June 1, 1391. 23-1t 





otice to Contractors.—Sealed 
proposals for the graduation, preparation 
of foundation and paving with brick a part. of 
several of the streets of this city will be re- 
ceived by the Common Council of the City of 
Huntington, West Va., until 8 o'clock P. M., 
Monday, June 15, 1891, also until said time by 
the same will be received bids for furnishing 
curbing and setting the necessary curbstone 
for said improvements. 

Complete specifications for each improve- 
ment can be seen on file at the office of G. H. 
Myers, City Clerk. The right is reserved to re- 
ject any and all proposals. 

Proposals to be addressed to G. H. Myers, 
City Clerk, marked (paving or curbing) bids. 
Form of bids will be furnished by City Clerk, 

C, A. BOXLEY, 
Chairman Street Commissioners, 
IL, THORNBURG, 
Bat i City Engineer. 
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ENGINEERING NEWS 





CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


Also Flanged Pipe and Fittings, Hydrants, Gates, Pig Lead, etc. 


CHAS. MILLAR & SON, Selling Agts., Utica, N. Y 


Manufacturers of Lead Pipe and 


Plumbers? Materials. 


Wholesale Eastern Agents Akron Vitrified Sewer Pipe. 





MONTACUE & CO., 


MANUFACTURERS 


FIRE BRICK, 


SEWER PIPE, 


DOUBLE STRENGTH 


RAILROAD CULVERT PIPE, 


With long sockets, in two and one-half foot lengths. 


CHATTANOOGA, - 


TENN. 





1871 


Imported Portland Cements. 


IMPORTANT 
To Architects, Engineers and Contractors. 


“SAYLOR’S AMERICAN PORTLAND CEMENT” has been on the 
American market for twenty years in successful competition to all 
Buyers will save money and secure the 


1891 


best results by using this brand. Sold in barrels and cotton or paper 


sacks, 


JOHNSON & WILSON, GENERAL SELLING AGENTs, 
Aldrich Court, 15 Broadway, New York. 


Correspondence solicited. 


Note carefully the following letter 


A. J. Swift, Chief E ee 
Albany & Susquehanna 
Rensselaer & paeeeee ¢ ( Railroads. 
New York & Canad 
and Adirondack 2. 


Delaware & Hudson Canal Co., ) 


Office of the Chief Engineer, 
Northern Railroad Department, 
ALBANY, N. Y., Jan. 21, 1891. } 


Messrs. JoHNsON & WILSON, ALDRICH CoURT, NEW YORK. 


GENTLEMEN: In answer to your inquiry as to the characteristics and merits of the “ 


Saylor’s 


American Portland Cement,” which we have purchased from you during the last two years, I 
am giad to be able to say that it has proved ey satisfactory, and, in my opinion, is as desir 


able for railroad engin structures as an 
and this statement covers all the best known 


We have used 
salt, and have found it entirely satisfactory 
importance where the 


A. 
past three months, to remove abutments in which your cement was used, and therefore 
able to say, witha full knowledge of the facts, that the results have been eminently satisfactory. 

it in the coldest weather during, the past two years with a large 


of the railroad has 


orted Portland cement which we have used, 
sinuse. We have had occasion, during the 
am 


‘percentage of 
sets ee ek kly, which is, of course, a matter of 
be carried on green masonry, and its 


rea 
Eydrauite properties have been thoroughly tested in coffer<diams where we have used it, and 


have proved to be excellent. 
We propose to continue usin; 

less expensive shall ap 
It is, in m 


[Copy] 


g it as our standard cement until sunethng equally good and 
ar upon the market, and this we fail to find as yet 


opinion, the cheapest high-class cement in use, and far superior in every desirable 
ohavacterislis Xo all other brands of natural cements. 


Yours very truly 
A. J. Swirt, C hie of Engineer. 


NOTK.—The Delaware & Hudson Canal Co. have used six thousand 
(6,000) barrels of *“‘Saylor’s Portiand Cement’? to May 1, 1891. Put 
up in strong paper bags, saving 15 per cent. on the cost in barrels, 





S. ENGINEER OFFICE, te meee | 

¢ $St., Memphis, Tenn., a7! 20, 1891.— 
Sealed proposals. in triplicate. a be received 
at this office until noon of June 10, 1891, for fur- 
nishing and delivering material as follows: 
About 40,000 cubic yards stone, 57,000 cords 
brush, i corda les, 312,000 ‘Ibs. wire | 








strand, 415,000 lbs. wire. 18,000. ft. wee cable, 
26,000 1 es, 4,000 1 Ibs. clevises, 4, lbs. 
nos 22,000 ibs. rope. The attention of bid- | 


ders is invited to Acts of Congress approved | 
Feb. 26. 1886, and Feb, 23,.1887, Vol. 23, page 332, | 
and Vol. 24, page 414, Statutes at Large. Blank | 
proposals and all necessary information can be | 
obtained PD ication to this ee. Cc. McD. 
TOWNSEND, Capt. of Engrs., U.8. A. 21-3t. 





Commonwealth of Massachusetts 


: Metropolitan Sewerage Com- 
| 
| 


missioners. Notice tw contractors. 
Sealed bids for building Section 2 of the Metro- 
politan cowetegs System on Deer Island and 
Section 12 in Cnelsea, in accordance with the 


form of contract and s cations to be fur- 


nished by the Benet of Metropolitan Sewerage 
ll be received by said board 
at its o 8 visas street, Isoston, Mass., | 


until 12 o’clock m. of SATURDAY, June 13, | 


} 
o bid willbe received unless accompanied 

be a : certified’ check for the sum of $1,000, 

All bids must be made upon the blank forms 
furnizhed by the board. 

The ex diameter of the sewer on these 
sections is approximately from 10 to 13 ft. 

Some other partic 


are approximately as 
follows: 
taneth, Average Reon. Cu. yds., 
masonry. 
= 2100 19 


4800 
3050 27 5500 
Plans can be seen and specifications and 
foam of con’ ract can be obtained at the above 
o 
Each bidder is required to make a statement 
whatsewer and similar work he has 
ve that will enabie 


HOSEA KINGMAN, Board of 
TILLY HAYNES, Sewerage i 


otice to Contractors. 
BUILDING SEWERS AND APPUR- 
TENANCES (ORANGE, N. J.) 
Sealed proposals for the construction of ap- 
proximately one hundred and three thousand 


(103,000) feet of pipe sewers and eleven thou- 


sand (11,000) feet of brick sewers, and appurte- 
nances, will be received at the office of the 
City Clerk, Orange, N. J., until noon of June 8, 
1891. Plans and sections, proposal blanks and 
speciiications can be seen at the office of the 
engineer in charge of the work, Orange, N. J.., 
or corner of Broad and Market streets, New- 
ark, N. J. A certified check must aecompany 
each proposal. No proposal may be withdrawn. 
A bond satisfactory to the Common Council 
for twenty-five (25) per cent. of the contract 
price will be required of the successful bidder. 

The Common Council expressly reserves the 
right to reject any or all bids. 

CARROL Pu. BASSETT, 


Chief Engineer. 
FRANKLIN P. DOTY, Chairman; 
MARTIN A. BRENNAN, 
WILLIAM HALEY, 
wn SEYMOUR, 
WILLIAM HARRINGTON, 
Sewerage Committee. 
HORACE orereoe City Clerk, 
oa Main 3t., Orange, N. J. 
Dated, Oana N. J., May 12, 1891. 20-4 


Peru, Ill., Water-Works. 


Pmt gocloc WILL BE RECEIVED UN- 

til 6 o'clock r. M. on the 6th day of June, 

+e oe ee were system for the 
ru, I 

ttne work will consist of furnishing and 
























XVIit 


. . . 
Port Clinton Short Line Railway. 
MW EALED PROPOSALS WILL BE RE- 
ceived at this company’s office, in Port 

Clinton, Ottawa Co , O., until 11 a. M. on Mon- 
day, June 8, 1891, for supplying all rails, fasten- 
| ines and ties for and laying 12 miles of stand 

ard track from Short Line Junction to Pert 
| Clinton. The work is to be completed within 
90 days from June 8, 1891, and payment for all 
of same to be made in the company’s first 
mortgage bonds at 90 cents on the dollar. All 
rights of way now secured, and grading, bridg- 
ing and culverts done ready for track-laying. 

The first mortgage will cover the entire 12 
roiles of property and valuable terminals, and 
the whole issue of bonds secured by same will 
be fixed at $100,000, bearing 6= interest. 

Specifications and form of bid on applica- 
tion. 

Right reserved to reject any and all proposals, 

EDGAR H. BRENNAN, 
President and Engineer. 
Port CLINTON, Ottawa Co., O., 


May 13, 1891. 21-3t 





Yo Dredging Contractors—Bids 


wanted ~~ 45,000 yards earth filling 
behind sea wall at Governor's Island. Reply 
by letter to 2 Palisade Ave., Yonkers. or apply 
in person = the Island. BREUC HAUD, PE N. 
NELL & CO. 22-2t 





Proposals, 


OFFICE W ATER-W ORKS, } 


SAVANNAH, GA, May 21, 1291. / 

SEALED proposals will be received by the 

City of Savannah, Georgia, until eleven 

(11) o'clock a. M., July 15th, 1891, for furnishing 

| and constructing Two (2?) High-Duty Pumping 


Engines, each having a capacity of Ten Million 
(10,000,000) U. S. gallons per day. and the neces- 
sary Boilers and other appurtenances pertain- 
ing toa pumping plant. All to be in accord- 
ance with general specifications on file in the 
W ater Office at Savannah, Ga., or which, with 
all other information, can be obtained from 
Thomas T,. Johnston, Consulting Engineer, at 
room No. 
Illinois, 
Proposals must be made in accordance with 


29, No. 171 La Salle street, Chicago, 


the aforesaid general specifications. No pro- 
posal will be considered unless the party offer- 
ing it can furnish evidence satisfactory to the 
Mayorand Board of Aldermen of the City of 
Savannah of his ability, and that he has the 
necessary facilities, together with sufficient 
pecuniary resources, to fulfill the conditions of 
the contract and the specifications, provided 
such contract should be awarded h'm. 

The right to reject any and all proposals not 
deemed for the 
served. 

22-4t 


vest interest of the city is re- 
JAMES MANNING, 
Superintendent. 





Niles, 0., Water-Works. 


Notice to Contractors. 


WEALED PROPOSALS WILL BE RE- 
ceived ty the Village Council of Niles, 
Trumbull County, Ohio, UNTIL NOON, 
JUNE 30TH, 1891, for furnishing material and 
constructing water-works for said village as 
follows: 

One infiltration or supply basin, one building 
and one chimney, one storage reservoir, two 
pumping engines of 1,000,900 gallons each in 24 

ours. Bids will be rezeived for compound 
condensing and compeund non-condensing 
machinery. Also two boilers for said works, 
including engine foundations, boiler setting, 
together with all pipes and fixtures complete. 

Also the furnishing of 690 ft. of 14-in., 120 ft. 
of 12-in., 2 409 ft. of 10-in., 16,500 ft. of 8-in., 14,900 
ft. of Gin. and 12.750 ft. of 4-in: cast-iron coated 
water pipe, aggregating about 810 tons of 2,000 
pounds. Also about 22 tons of special castings; 
also the laying of pive and specials. Also the 
es of 80 fire hydrants, 4 stop valves 
and 56 valve boxes, and setting same. 

Bids will be received for the Water-Works 
Syetem complete, or for any de ment of 
work, or material separately. he Council 
reserves the ht te reject any or all bids.; 
Plans and detailed drawings can be seen at, 
the office of the Village Council on and after 
June 10. Specifications furnished contractors 
oe the consu!ting engineer or the village cierk.: 

oposals must be indorsed ‘“Water-W orks 


J. B. STRAWN., Consul  Engincer, 
273 Lincoln , Salem, O. 
M. J. FLAHERTY, Village | Clerk, 


NILes, O., May 26, 1891. abst St 





Sealed Proposals will be re- 


ceived at this office until July 6th, 1891, at 
12u., for the bu Iding of a sewerage system ‘tor 
the city of Vicksburg, Miss., as per and 
a now on file in the office of the 
ty Clerk. The Board of Mayor and Aldermen 
reserve the right to reject any and ali bids, 
R. V. BOOTH, Mayor: 
ViIcKsBURG, Miss., May 25th, 1891, 22-5t. 


Ss" BAND DREDGING AT FLUSEINS 
Y.—Engineer he S. Arm; 
% Army suilding, 39 Whi 
Stonat, New = Yost, N. Y., May 23, 1891, 
peepeesie, in triplicate. for stone and 
at i war. 4 will be received 4 
twelve (12) o’clock noon on 
" attention of 





alee ae 


aes een 




















































































xVill _ ENGINEERING NEWS 


U 8. ENGINEER OFFICE, 106 MADISON 
+ 8St., Memphis, Tenao., May 20, 1891.—Pro- 
posals will be received at this office up to noon 
of June 8, 1891, for constructing and delivering 
ten gunwale barges and one floating Sapcook, 
Attention of bidaers is invited to the Acts of 
Congress approved Feb. 26, 1885, ena Feb. 2%, 
1887, Vol. 23, page 332, and Vol. 24. page 414, | 
Statutes at Large. Blank forms, drawings | 
and all necedsary information can be obtained 
a to this office. C. McD. TOWN- 
SEND, Capt.of Engrs., U. 3. A. 21-3t 











T 8. ENGINEER OFFICE, ARMY BUILD- 

* ing, New York, —_ 1891. Sealed 
proposals, in triplicate, will received at this 
office until 12 o’clock noon, June 24, 1891, for; @ 
the construction and delivery of one iron roof 
truss for torpedo shed at Sandy Hook, N. J. 
The attention of bidders is invited to acts of 
Congress approved feb, 26, 1885, and Feb. 23, 
1387, vol. af page 332, and vol. 24, page 414, 
Statutes-at-Large. For specifications, biank 





signed, G. L. GILLESPIE, Lient,-Col. of En- 
neers. 23-3 


Rutland, Vt., Water-Works. GENERAL AGENCIES: 

SEALED PROPOSALS for building a reser- wg bere eae 3 UNIOAGO, ‘318 Lake ot. 
. ‘ hart ILADELP . Front st. 
voir of about six million gallons capacity will be DENVER, OOL., Am Bldg. 
received by the Water Commissioners of Rut- MINNEAPOLIS, 210 8. Third st. F 
land, Vt., until noon of Monday, June 15, 1891. _—_—_—OOO 
The work comprises about 17,000 cubic yards C RB id RB ild 
earth excavation and Eee, 1,300 << on t ractors, ri ge ul ers, 
yards cement masonry, 10,000 brick in place 
and is to be completed before (ct. 1, 1891. 
Plans and specifications may be seen at oftice R il d p t Me 
of Chappell & Burke, Civil Engineers, Rutland al roa roper y anagers, 
Vt. The right to reject any or all bids is here 
by reserved. GEO. E. ROYCE, 


erase, ve. jogftizmmn Warrcom. It means much annoyance, 
/ loss of time and money, if you 
Street Paving. juse common Tackle Blocks. 


SEALED PROPOSALS for the grading, pre_ b is 
paration of foundation and paving with fire- Q lw ys a k 
brick, furnishing curbing and setting the same They a : re 9 give 
on & part of Main Street, in the Borough of 


Greensburg, Pa., will be received by the Board trouble, etc. 9 just when you 


of Burgesses of said Borough until 8 P. M., 








THECURTI 


Cheapest, Most Durable, Most Powerful. Have stood the 


test of Seven Years. WITHOUT EQUALS. 


OUR PATENTS:—Damper Regulators, Steam Pressure Regulators, Pressure 
Regulators for Steam, Water and Air; Steam Traps, Return Traps, Separators, 
; : 4 Balanced Steam Traps, Thermostatic Damper Regulators for Residences and Py). 
f , and all inf ion, apply to the unde 
igned, G. L. GILLESPLE, Liewt,-col. of En-| TW© CURTI® BALANCED STEAM TRAP, lic Buildings, and other Specialties for the Use and Saving of Steam. 


iene FULL INFORMATION CHEERFULLY FURNISHED BY 


THE CURTIS REGULATOR Co, 





‘REGU- 
LATORS 





63 Beverly Street, Boston, Mass. 


The STAR BRAND Ainay 
SAFE, SURE. 


SPECIALTIES :— 


Improved Self-Adjusting Five Roller Bush 
Blocks. Improved Self-Lubricating Metaline 
Blocks. Im Self-Locking Link Snatch 
Blocks. Improved Wrought Iron Blocks with 
Rolled Edges to save wear of rope. Batt’s 
Patent Differential Hoists. Always call for 
STAR BRAND. All goods made on honor, 











June 15, 1891. Profile and specifications can be want them most. So, isn’t it? None but best materials used. 
seen on file at the office of Freeman C. Gay, 


Chief Burgess. The right is reserved to reject | FULL INFORMATION CHEERFULLY FURNISHED BY THE 


wm" Grace waneoinones (BOSTON AND LOCKPORT BLOCK CO., 162 Commercial St, Boston, Mass 


Attest: A.G. MARSH, Clerk. 25-1t 


STOW FLEXIBLE SHAFT. ‘Loud’s _ Hand Power Pumps---Pumps water containing — but rocks. Send for Catalogue. 
Invented and Man NY UKERHOF F PURILAND CEMEn| | AMES PLOW CO., Boston and New York. 

















Road Rollers. Send for 
—~ Is superior to any other Portland Cement made. It is very finely ground, always uniform and : 
Stow reliable, and of oak ex:raordinary strength that it will permit the addition of 25 per cent | Indispensable for Macadamizing - Circulars, 
. more sand. ete., than other well known Portland Cements, and produce the most durable work. | poser wor* than 
Manufacturing Co It is unalterable in volume and not liable to crack. Sst ane dies 
+9 Six thousand barrels have been used in the foundations of the Bartholdi Statue of Liberty roller. 


BINGHAMTON, N.Y. | and it has also been used in the construction of the Washington Monument at Washington. 
Established 1875 Cireular with Testimonials and Tests sent on application. 


E. THIELE, 73 William Street, NEW YORK 


For tapping and Sole Agent. United States. 


a SEWER EXCAVATING concror ries stem sueren 


Holes in 
hs AND Picks and Other Supplies 


ey Hoisting Apparatus, On WHPAGE cars 


BOILERS... | 
leu | 


Portable Drilling 






SEND FOR 100-PAGE CATALOGUE. 


The White Excavating and Hoist- Jl OHN CLAFFY, 


ing Machine is simple and easily run, 
costs little for repairs and can handle 
from 350 to 450 cubic yards of earth 
per day of 10 hours. Address 


The White Excavating | Contractors’ and Railroad Supplies 
Machinery Co., 


Minneapolis, Minn. 





MANUFACTURER AND DEALER IN 


> 


01S CENTRAL RAILROAD. 


SOLE MANUFACTURER OF 


Kellv’s Patent Derrick Foot Blocks, 


Richards’ Patent Open Side Guy and Cable Stretchers. 
e ee 48 Dey Street, New York. 


cere ae ee eho 
| STOW FLEXIBLE SHAFT CO. Limited 


These ‘machines are superior in 










every way to the ordinary plan- ; So, ” 
ing and shaping machines.. They and Biddle 8ts., 
are guaranteed as to efficiency, Pniladelobia, Pa. 
true working, rigidity and cutting Manafacturers of 
power. Portable Drilling,T 
Made any size required. eee panes a 
Roring Machines. 


Special 
catalogue 





Jun EStaaia Gk Waits 


Also Tools for Kery 
Wheel M 
ve! Cundhe, Wael 





’ RecLNié Chip ON ALLTR AINS. | = a he application, : sae 
cs ciiee, + Hest |PPRDRICK & AYER, PHILADELPHIA, PA. com 
. o, Sanam. A. W. MANSON, BOLLING & LO 


wh, 
Lawrence Pountney Hill, London, Ext- 


|For other Proposals see following page, 





